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Sony’s TC-126CS stereo cassette-corder is doubly portable 


Here is the latest marvel from Sony — a go 
anyv\/here 4-track stereo combination that 
roams where you roam and plays with unusual 
quality. Take the entire unit in its smoothly 
styled carrying case or detach the two separ¬ 
ate speakers and slip the TC-126CS unit (with 
its own built-in speaker) over your shoulder. 
It’s perfect for picnics, at a camp site or to 
move conveniently around the home. It even 


plays in your car, plugged into the cigarette 
lighter socket. And the TC-126CS is also a 
portable stereo cassette deck to tie in with 
your amplifier record player rig. In fact, there’s 
a wide variety of input jacks for so many uses 
and you can record off your'‘tranny’ if you 
wish. 

It’s an uncommonly versatile unit for people 
who like entertainment wherever they go. 



For further information please 
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Readership in Sydney. Melbourne. Brisbane. 
Adelaide and Perth 211.000 (McNair National 
Readership' Survey. May-September 1971) 
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LUXMAN S0505X STEREO AMPLIFIER. 
This latest addition to the well known 
Lux range of high quality stereo amplifier 
is reviewed in this month’s Product 
Reviews and Releases section, on page 
102 . 
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52MHz CONVERTER: Our latest 
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Bulding a big repUtatioii 
with small bib and pieces. 



Input-Output Devices 

Proximity detectors - vane switched oscillators 
- and thyristor trigger modules to be used in 
association widi the “Norbit” range. 


50-Series 
Circuit Blocks 

Contains uni-directional and 
bi-directional decade covmters with 
direct display offering a complete 
range of coxmting modules. 


Miniature Thumbwheel 
Switches 

Extending our range of edge operated encoding, 
decoding and straight thumbwheel switches 
with emphasis on ease of operation and 
but now miniaturised to economise 
on space. 


Electronic Components & Materials 
Philips Industries Limited. 

- Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 

38.2000 

/ 



THE ELCOMA DIVISION 


reliability 



Norbit Static 
Switches 

A new concept in Modular solid state 
switching for sequential and 
combinational logic where relays would 
have been the natural choice. 


Printed Wiring 
Connectors 

A comprehensive range of superior 
qudity edge connectors and 
interconnectors for all contact 
pitches and board thicknesses. 
Available in wire wrap or solder 
termination with a wide variety 
of mountings. 
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VIEWPOINT 


HtFt is not a passing fad 



Figures published recently by the RIAA indicate that, during the past twelve 
months, US citizens spent nearly $500 million on tape recordings. Most were in the 
form of 8-track cartridges, with cassettes running a strong second. In turn, the figure 
was dwarfed by the expenditure on disc recordi^s; this was up by more than 5% 
from last year, despite price cutting and competition from tape. 

There is every reason to be optimistic al^ut the future of the industry involving, 
as it does, not only tapes and discs but a huge annual expenditure on HiFi hardware — 
players, loudspeakers, amplifiers and other such devices. 

To be sure, current four-channel rivalry is causing some hesitation on the part of 
buyers but, ultimately, quadraphonic techniques will add a new interest and impetus 
to the market. I say ttiis because four-channel sound gives further expression to the 
basic psychological urge in most HiFi enthusiasts to “do their own thing” — by the 
selection, reproduction and enjoyment of the music that they personally enjoy. 

CJuriously enough, this basic urge constitutes one of the problems of present-day 
broadcasting, at least of the more serious kind. The more accessible recorded music 
becomes (in terms of supply and price) the less inclined are enthusiasts to rely on 
scheduled broadcasting. Partly as a result, broadcasting has tended to gravitate to a 
casual entertainment role dominated by news, chatter and pop music. When he wants 
to listen seriously, the enthusiast reaches for a tape or a disc. 

It is interesting to speculate whether this trend could reverse, with an audience 
“educated” by recordings able to support a better broadcasting service. It is also 
interesting to speculate on the future of high fidelity music, not broadcast in the usual 
way, but literally piped into every home by fibre optics. This latter possibility has 
received a fresh local emphasis with recent mention of work being done in the field by 
the CSIRO. 

industry spokesmen have forecast a complete change in home en¬ 
tertainment wiUi ttie coming of domestic video equipment. They see radio, television 
and sound taking second place to the colour video player and a library of film epics. 

Frankly I doubt it. There is a limit to the amount of drama one can absorb, or 
other material of a predominantly visual kind. There is a limit to the time one is 
prepared to spend in front of a viewing screen, subject matter notwithstanding. 

My tip is that the most sought-after video cassettes are going to be those with a 
high musical content. That the most successful equipment format will be the one that 
provides high fidelity multi-channel sound, at least the equal of what we have today. 
That way we will be able to enjoy sound as we enjoy it today with the option of looking 
at the screen now and again to refresh the visual image. 


— Neville Williams 
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NEWS HIGHLIGHTS 


CSIRO fights Bell for 


“light pipe” 

The CSIRO’s announcement last month, 
(hat it is in a worldwide patent battle with 
American Bell Laboratories over the liquid- 
niled optical fibre *iight pipe”, has caused 
renewed interest in fibre optics in the local 
electronics industry. 

CSIRO scientists believe that, as a 
telecommunications medium, each of the 
new-style optical fibres could potentially 
handle up to 100,000 telephone channels. 
This means the Post Office could transmit 
somewhere around a million telephone 
conversations through an inter-city cable 
about the same size as those which now 
carry 4500 to 5000 calls. 

Bell Laboratories’ liquid core fibres are 
presumably very similar to the CSIRO’s, 
which are made of fused quartz tubing with 
a .0015 bore, filled with tetrachlorethylene, 
a substance more commonly known as dry 
cleaning fluid. 

Scientists at Southampton University in 
the UK, however, have recently announced 
a clad ^ass liquid-filled optical fibre which 
they claim is superior in several ways to 
both the Bell and the CSIRO fibres. Whether 
this puts them in the race for patent rights is 
not yet clear. 

The Southhampton fibre has been made 
with relatively cheap, easily obtainable 
materials, and is more flexible and more 
adaptable than those made from specially 


After years of experimental work and 
predictions that video telephone service is 
“just around the corner,” telephone 
manufacturers finally have video phone 
hardware in use commercially. 

Bell Telephone’s PICTUREPHONE 
service, initiated in Pittsburgh in 1970, is 
gradually becoming available in other US 
cities as central telephone offices are 
modified for video service. PABX switching 
services for up to 10 video phones are 
standard equipment, but custom switching 
has been installed for larger numbers of 
stations. 

Bell Laboratories have announced an 89 
line PABX which will not only switch in¬ 
ternal intercom video phone calls but will 
connect individual stations to telephone 
central offices in each city. The new PABX 
can also provide access to the company 
computer to retrieve statistical and 
graphical information. 

In Sweden, video phones made by L. M. 
Ericsson are undergoing field testing and 


patents 

selected silicas. They claim a transmission 
loss of only lOdB per km, as compared to 
13.5dB per km for the Bell fibre and 17.5dB 
per km for the CSIRO fibre. 

Tlie low-loss region of the Southhampton 
fibre extends to relatively long 
wavelengths, as compared to the oth'fer two, 
and at 0.96um where Bell Laboratories 
report a loss of more than 80dB per km, the 
Southhampton fibre has a loss of only 14dB 
per cm. Its loss is claimed to be less than 
30dB per km over the wavelength range of 
0.8-1.lum. 

At the moment the CSIRO believes it has a 
good chance at securing the patent rights to 
the basic idea, but it will take up to two 
years before the matter is decided. 
Meanwhile the Australian research 
organisation is negotiating with three firms 
who are interested in developing the fibres 
as a commercial product. 

Initially there is not much chance optical 
fibres would be used for long-distance 
communications. Millimetric wave systems 
are already well along the path toward 
practical application, and the fibres would 
seem to have only marginal advantages 
over these. Their most impressive use in the 
near future would probably be in wideband 
local subscriber networks such as those 
required for TV phones, data services, 
cable television, etc. 


will be hooked into the public system 
shortly. An international video phone test 
was done last December as part of dedica¬ 
tion ceremonies at the new satellite ground 
station at Tanum, Sweden. 

The Ericsson equipment was used at both 
ends of the transatlantic link through In¬ 
telsat IV, requiring that a half-ton of 
equipment be flown to Washington, DC. 
International standards for video phones 
are not yet established, so Swedish- 
American systems could not be directly 
connected. 

The British Post Office is also testing 
video phone equipment with an 18-station 
network linking its London offices with its 
research centre at Dollis Hill, a distance of 
18 kilometres. 

Initial customers for video phone systems 
are expected to be medium-to-large com¬ 
panies who can make extensive use of the 
system internally while the city-wide and 
inter-city links are being established. 



PLESSEY'S "PRINTSWITCH" won a 1972 
Design Council Award, presented to John 
Ashman of Piessey by the Duke of Edjp- 
burgh. "Printswitch" is a rotary switch 
made by printed circuit techniques. 

Plumbicon challenged 
by new Toshiba tube 

TV camera tube makers have for years 
been trying to develop tubes as good as the 
Plumbicon without infringing on Philips 
patents. Toshiba announced recently they 
have succeeded with a new tube called the 
“Hi Sensicon”. 

Toshiba’s tube also uses a lead monoxide 
target, but the method of manufacture is 
different enough to avoid patent in¬ 
fringement. The “Hi Sensicon” will be 
made in three versions, for red, green and 
blue, and will be made in the new 1 inch size 
as well as the IV 4 inch size. It will directly 
replace the Plumbicon in existing equip¬ 
ment. 


SECRETARIES ON CAMERA demonstrate 
the new PICTUREPHONE PABX, a video 
telephone switching centre designed by Bell 
Laboratories. The switching equipment, 
installed in another room, can service up to 
89 audio/video lines at the customers 
location. 



Video phones poised for take-off 
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SIEMENS DIALOG TELEPRINTERS 
transmit results from the 31 Olympic 
centres to the computer at Munich. 


Autopilot flies Concorde 
10 feet off ground 

In an unusual program of test flights at 
Toulouse, just announced by Aerospatiale, 
the French-assembled Concorde 001 has 
been repeatedly flown “hands-off** by its 
autopilot a few feet above the runway 
surface in order to gather essential 
aerodynamic data unobtainable in wind 
tunnels. 

Altogether 15 automatic “landings** were 
made with the autopilot set to level off and 
hold hei^t, first at 50 feet and then at 
progressively lower heights down to only 
ten feet. The runs were automatically 
maintained for up to two kilometres along 
the runway. 

The performance was made possible by 
modifications of the autopilot and 
automatic landing system developed for 
Concorde by Marconi-Elliott Avionic 
Systems Limited and its French partner 
SFENA. 

The tests were flown because designers 
needed to measure precisely the airflow 
interaction, or ground effect, between the 
runway surface and Concorde*s narrow 
delta wing. This could only be measured by 
making runs at preselected heists, using 
the precision electronic autopilot to fly 
extremely accurately and to eliminate 
human piloting reactions from the flight 
test measurements. 

Darling Downs mice 
cut TV power cables 

At the peak of the recent mouse plague in 
Queensland the voracious mice chewed 
through 15 high-voltage power cables which 
supply the Channel 10 transmitter at Mount 
Mowbullan. 

Mr D. G. Pennycuick, one of our readers 
in Toowoomba, reports that the selective 
mice attacked only the cables which would 
put the transmitter out of action — and in 
fact it was out of action during the night, but 
station engineers were able to repair the 
damage just a half hour before Channel 10 
was due to begin transmitting. 


Multi-lingual team prepares 
software for Olympic computer 


Beginning on the 26th of this month, when 
around 9000 athletes taking part in 21 sports 
meet to compete for Olympic gold medals, a 
Siemens computer system, the largest and 
the most widely branching ever used on a 
sporting occasion, will ensure that about 
4000 journalists from all over the world, the 
officials and the millions in front of radio 
and television sets receive up-to-the-minute 
news of the results from all of the 31 
Olympic centres between Munich and Kiel. 

Dialog teleprinters (see picture), con¬ 
nected by transmission lines to a computer 
centre in the Munich Olympic Stadium, will 
be installed at these centres. The moment 
the restdts of the events are announced by 
the judges, the information is passed to the 
computer centre. All the incoming data are 
stored, sorted and compared and are then 
made available, partly via teleprinter, to 
the press, radio, television and officials as 
quicWy as possible in the form of printed 
lists of results. 

An international staff at Siemens has 
been planning applications for the com¬ 
puter. 

Among others, the team includes an 
Australian, a Belgian, a (liinese, nine 
Englishmen, five Frenchmen, two Greeks, 
an Indian, a Jugoslav, three Italians, six 
Austrians, a Spaniard, a Swiss, five Hun¬ 
garians and 146 Germans. 

In addition to automatically determining 
the placings of the contestants, the com¬ 
petition results system will also note which 
athletes have qualified for the next round, 
represent graphically the pairings for 
boxing, judo, wrestling and fencing and 
indicate any new Olympic or world record 
which may have been set. 

Also, information is available on the 
15,000 athletes, officials, trainers, team 
ofhcials and guests of honour who will at¬ 
tend the Games, on all the rules of the 196 



AN INTERNATIONAL GROUP of data 
processing professionals have planned 
applications for the 1972 Olympics com¬ 
puter, the largest ever used for a sporting 
event. 

Olympic events, on records, victories and 
latest ranking lists and on the cultural 
events. A further “pool** contains 
historical data — information on the first 
six in every event on the Olympic program 
since 1896. 

The core of the system is constituted by 
two Model 4004 / 45 data processing 
systems, to which a total of 72 information 
stations are connected by way of over 
6000km of telephone lines. 

The information system is based on a 
process for the electronic storage and 
retrieval of information developed by 
Siemens and known as GOLEM (German 
abbreviation for random access storage- 
oriented inquiry system with list-type 
organisation). This data bank system has 
been used successfully in a wide variety of 
applications. The program system was 
changed slightly for the special re¬ 
quirements of the Olympic Games and 
will be used under the modified name 
GOLYM in Munich. 


Underwater CRO 

Hewlett-Packard*s new Model 17(X)E is 
able to go beyond the capabilities of 
earlier ruggecfised oscilloscopes, even 
underwater in a sealed case, because of 
its low power consumption. 

On AC mains power, these models 
consume less than 25 watts; on DC 
mains or internal battery pack, they 
consume only 18 watts. The majority of 
components operate at only 10 to 20 per 
cent of their rated power maximum, 
which assures low heat build-up and 
favours reliability. 

The Model 1700E has the capabilities 
normally associated with laboratory 
type instruments: 10 nanosecond rise 
time, 35MHz response and a lOmV/- 
division deflection factor. It is a dual 
channel instrument with time-base 
capabilities for digital as well as 
analogue measurements. 

In designing the instrument to meet 
the MIL-STD-108 drip-proof require¬ 
ment, H-P engineers succeeded in 
making it completely drip-proof — with 


front-panel cover removed. Gasketing is 
used around the front panel and around 
the cathode-ray tube face. Each push¬ 
button is covered by a self-sealing 
transparent plastic glove on the front 
panel. External AC/DC power is 
brou^t through the front panel so no 
additional holes need be made in the 
watertight enclosure. Actually, if 
dropped in the water, the instrument 
would float. 
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the only word 
to describe 
the extraordinary 
performance of 
the new Wharfedale 
“Denton” and 
“Linton” compact 
speaker 

systems. 9 ^ 


DENTON 2. 

Size: 14" x 9%" x 8%"./Fre- 
quency response: 60-16,000 Hz. 
± 3 dB./Power rating: 20 watts 
DIN./Speaker complement: 6" 
bass speaker, 2" tweeter./Cross- 
over frequency: 1,400 Hz./Finish: 
Oiled teak or polished walnut. 


LINTON 2. 

Size: 19" x 10" x 9V4"./Fre- 
quency response: 55-17,000 Hz. 
± 3 dB./Power rating: 20 watts 
DiN./Speaker complement: S'* 
bass, 2" tweeter./Crossover fre¬ 
quency: 1,200 Hz./Finish: Oiled 
teak or polished walnut. 


LINTON 3. 

Size: 19" X 10" X 9%"/Fre- 
quency response: 55-17,000 Hz. 
± 3 dB./Power rating: 25 watts 
DIN.VSpeaker complement: 8" 
bass, 4" mid-range, 2" tweeter./ 
Crossover frequencies: 1,100 
and 4,000 Hz./Finish: Oiled teak 
or polished walnut. 


DENTON 3. 

Size: 14^^ x 9%'' x 8%"./Fre- 
quency response: 65-17,000 Hz. 
± 3 dB./Power rating: 25 watts 
DiN./Speaker complement: 8" 
bass, 4" mid-range, 2" tweeter./ 
Crossover frequencies: 1,100 and 
4,000 Hz./Fini8h: Oiled teak or 
polished walnut. 


WHARFEDALE SS®"™* 


Come and hear the difference Wharfedale experience makes. Call at your nearest franchised Simon 
Gray dealer — ask for a no-obligation demonstration. Imagine how well they’ll sound at home . . . 

then find out how little they cost! 

Q ^ Australian National Distributors; interstate representatives: 

). ') J NT.: Pfitzner's Music House. Smith Street. Darwin. Tel. 3801 

7 ^ Head Office: 28 Elizabeth St., Melbou™, Vic. Tcl^3 8101 * Telex: 31904 Sydney G, Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 

Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* Tas.; K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 ^ . Athni m miii ptu itri mnn h^v ^trppt pprth Tpi 

Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 ^ ^ 


W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth. Tel. 21 7861 
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NEWS HIGHLIGHTS 



Colour video projection 
for the home 

Sony Corporation will 
market a colour video 
projection system for 
consumer use later this year. 
Based on a highly efficient 
Trinitron tube, the system 
will project a dOin (diagonal) 
picture from 5ft away. The 
first models, designed for 
the 525-line NTSC system, 
are expected to sell for about 
$2000 as compared to 
$70,000 to $200,000 for types 
used commercially. 


Sydney Tech graduates 
ready for colour 

Among the Australians most anxious 
to have colour television introduced in 
Australia is one of our staff members 
and 49 other men who have graduated 
from a colour TV receiver servicing 
course at Sydney Technical College. 

The course, the only one of its type in 
Australia, began early in 1970 when 
many young people thought we would be 
getting colour TV in only a year or so. 

The 36-week course of night study at 
the college and work at home covers the 
entire field of the PAL colour TV system. 
The PAL system, to be used in Australia, 
is the system operating in Britain and 
much of Europe. 


The key item of equipment is a rack of 
Philips colour television test equipment 
consisting of sync pulse, colour pattern 
and sub carrier generators, a PAL 
colour encoder, an IF modulator, VHF 
converters. This set-up will transmit 
three basic multi-coloured test patterns 
to several receivers. Each pattern has 
scores of variations. 

The third course at the college begins 
in February. 

All the students are television and 
radio servicemen who have previously 
completed a NSW Department of 
Technical Education course in servicing 
black and white television receivers. 

Before embarking on the colour 
television service course, they have 
completed at least 1,200 hours in radio 
and black and white television receiver 
servicing. 

The syllabus begins with a study of 
colour fundamentals and the human eye. 
Students progress through theoretical 
and practical laboratory studies of 
three-gun colour picture tubes, 
deflection and convergence circuitry, 
DC power supplies, static convergence, 
dynamic convergence, chrominance, 
colour burst amplifier and automatic 
phase control, colour demodulators, 
drive and matrixing. 

Sydney Technical College teacher Mr 
Brian Griffin examines the phosphor 
dots on a Philips colour television 
screen. 




POLLUTION DETECTOR. This instrument 
is so accurate it can determine from which 
of the world's oilfields a spilled oil slick 
came and thus determine which ship was 
carrying it. Known as the Unicam SP 1900 
Atomic Absorption Spectrophotometer, 
the instrument can detect metais at levels 
of one part in tens of millions or better. No 
especially high training is required to 
operate it. Pye Unicam Ltd, Cambridge, UK. 



600M frames per second 

An ultra high-speed image-converter 
camera, capable of recording sequences of 
up to 50 pictures at speeds up to 600 million 
frames per second in the multiple-frame 
mode, and at streak rates of up to 50mm per 
nanosecond (ie, with a resolution time of 5 
picoseconds) has been announced in the 
UK. 

The Imacon 600 is a self-contained unit 
which has the ability to start recording 
pictiffes very quickly from a low-power 
command signal. Thqs, instead of the event 
being triggered by the camera, the camera 
can be triggered by the event. It is intended 
to meet 3ie picosecond time-resolution 
requirements of present day laser research. 
The illustration shows the development of 
plasma in a Xenon flash tube at 600 million 
frames per second. 


r r r f / / 
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The camera can be plugged into ordinary 
power outlets and consumes less than 50 
watts. Exposure time is controlled by ap¬ 
plying electrical signals to beam-deflection 
plates in the image converter tube, causing 
the beam to be deflected up and down 
across a slit. In the multiple-frame mode, 
sine waves of various frequencies are used; 
ramp waveforms are used in the streak 
mode. The range of speeds in both cases is 
provided by plug-in modules, so that all the 
electronic and power supply circuits are 
contained within the camera body. (John 
Hedland Ltd, Newhouse Laboratories, 
Bovingdon, Herts.) 
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THE BWD 


A SOUND IDEA FOR 
SOUND ENGINEERS! 

AND COMMUNICATION & VIDEO ENGINEERS TOO! 

506 


embodies some unique features together with an excellent performance 
that makes it an outstanding instrument. 

Its isolated ground enables 'in circuit’ measurement to be made up to 400V from ground 
and eliminates ground loops and noise from low level measurements. 

_ The active TV Sync, circuit provides immediate line or frame lock fast enough to see the 

individual frame pulses, colour bursts and equalising pulses. The circuit also provides an HF reject trigger selector and 
a demodulator for stable displays of amplitude modulated RF Waveforms. • BAND WIDTH DC to 15MHz. 5mV to 20V/CM. 
• 40nSEC to 10SEC/CM SWEEP RANGE. • iHi to 15MHz AUTO TRIGGERINQ, BRIGHT BASE LINE AT ALL T.B. SPEEDS. 

• 8 X 10 CM RECTANGULAR DISPLAY. • 3KV EHT 5% CALIBRATION. • 100% SOLID STATE I.C. AMPLIFIER. 


$304 


F.I.S. AUSTRAUA 


WINNER OF AWARD 
FOR OUTSTANDING 
EXPORT ACOEVBkUOtT 


BtNIAniSCOPE' 


ONLY ONE IN THE RANGE OF BWD EXPORT AWARD INSTRUMENTATION. 


BWD ELECTRONICS PTY. LTD. 


DESIGNERS & MANUFACTURERS OF THE FINEST ELECTRONIC INSTRUMENTATION I 

329-333 Burke Rd., Gardiner, Vic 3146. Ph 25 4425. 127 Biues Point Rd., Nth. Syd, N.S.W. 2060. Ph 929 7452 s 

SOUTH AUST: A. J. Ferguson Pty. Ltd. Ph 51 6895. WEST AUST: Cairns Instrument Services. Ph 23 3871 g 

OLD: Warburton Frank! (Bris.) Pty. Ltd. Ph 51 5121. NEW ZEALAND: P. H. Rothschild, Lower Hutt. Ph6 3581 d 
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NEWS HIGHLIGHTS 


filled cells in a honeycomb configuration 
are selectively ionised and illuminated to 
display the various characters 
'^e character size is 0.20 
high and is built on a 7 x 5 dot 
reason the system is now feasible is that 
Burroughs has eliminated about 90 per cent 
of the addressing electronics which was 
necessary with earlier design attempts. 
They have developed production techniques 
at ^eir Plainfield, NJ plant which will 
enable them to make units that will sell in 
the same price range as CRT displays. 
Burroughs is offering Self-Scan rights to 
other manufacturers. 


The NSW Department of Government 
Transport has entered the first phase of a 
project to computerise the traffic lights in 
Sydney. A pilot program has been com¬ 
pleted and eighty intersections will be 
connected to the department's new Digital 
PDP-11/20 computer by June of next 
year. The new control system, which will be 
located at the Traffic Control Centre on 
Brisbane Street (pictured above), will 
eventually control the traffic lights from 


1972 Faraday lecture 


Edgediff to Drummoyne, about 160 in¬ 
tersections in all. 

Besides the obvious advantage of 
programmed responses to changes in 
traffic density, the computerised lights cost 
about $700, as compared to about $1500 for 
the electromechanical equipment now used 
at each intersection. Regional computer 
control networks are expected to be built in 
the future. 


1973 IREE convention 


PAL licensing policy reversed 

AEG-Telefunken, the West German 
developer of the PAL colour TV trans¬ 
mission system, has begun to license 
Japanese companies to build PAL receivers 
for export to Europe and other areas using 
PAL. Previously licences had been issued, 
with the exception of Hitachi, only to 
manufacturers in countries which used the 
PAL system. 

The policy reversal closely followed an 
announcement by Victor Company of Japan 
that they had worked out a PAL-type colour 
TV receiving system which did not infringe 
on the Telefunken patents. Victor’s new 
system, named “Deluxe PAL”, will be on 
sale in Europe before the Munich Olympics 
start this month. The company claims it 
gives better performance than the sets 
made by Telefunken techniques. 


“Telecommunications — The Nerve 
System of Modem Society” is the title of the 
1972 Faraday lectures to be presented by Mr 
A. H. Kaye, Assistant Director of 
Engineering, Australian Post Office, South 
Australia. The lectures this year coincide 
with the 100th anniversary of the Overland 
Telegraph line, described elsewhere in this 
issue. 

Following a tradition set by Faraday 
himself, the 90-minute lectures make ex¬ 
tensive use of visual aids, such as a unique 
multi-projector, and stress simple ex¬ 
planations of complex subjects. 

The lecture is aimed at 6th year secon¬ 
dary school students, technical college 
students, members of learned institutions 
and all interested citizens. It will be 
presented about 50 times with morning, 
after and evening presentations in all 
capital cities and a number of smaller 
cities. 

The whole field of telecommunications 
will be covered: radio broadcasting, 
television, satellite services, navigational 
aids, data transmission and aids to essential 
services. 

The first lecture will be in Adelaide on 
Wednesday 23 August and the last in Perth 
on Wednesday 11 November. Tickets are 
available free from local offices of the In¬ 
stitution of Radio and Electronics 
Engineers. Tickets for the first four lectures 
can be obtained from the following ad¬ 
dresses. 

For Adelaide, 23 August: Hon Secretary; 
N. Sawyer, Box 597E, GPO, Adelaide 5001. 
For Melbourne on 5 and 6 September: IREE 
Division Offfice, 191 Royal Pde, Parkville 
3052. For Bendigo on 8 September, write to 
Parkville address. 

Dates and ticket addresses for succeeding 
lectures will be listed in the next issue. 




Tlie 14th National Convention of the IREE 
will be held at the Exhibition Building in 
Melbourne on August 20 through August 24, 
1973. 


SIMON GRA Y PTY L TD, well 
known to our readers as an 
electronics and hi-fi 
distributor, has merged with 
Swift and Bleakley, a major 
distributor of camera and 
cine equipment. Heading the 
new company will be Mr 
Wulf Gray, Chairman, Mr 
John Bleakley, Managing 
Director, and Mr John 
Mitchell, General Manager. 
The Bleakley Gray Cor¬ 
poration will distribute a 
wide variety of 
photographic, TV, broad¬ 
cast, audio / hi-fi and 
business equipment. 


Flat computer terminal display 
-2 inches thick and portable 

A flat display panel has been announced 
by Burrou^s to replace the CRT in com¬ 
puter terminals. The 14.5 x 9.4 x 2.2 inch 
picture-frame style display weighs only 7.5 
pounds, making it easily transportable in an 
office. 

Designated the TD700 Self-Scan Ter¬ 
minal, the system is claimed to be the first 
commercially viable product to use the gas 
discharge matrix technique. Individual gas- 


Victorian Railways has installed an Avery 
weighing-in-motion system to cut delays in 
weighing outgoing freight at its South 
Dynan Goods Yard, Melbourne. An elec¬ 
tronic system with digital readout, it in¬ 
stantly weighs coupled waggons as they 
pass at up to 5mph. 
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In a dramatic and nearly fatal 
ceremony just a hundred years ago 
this month, Robert Patterson made 
the final connection in Australia’s 
first transcontinental telegraph line, 
a 2000 mile single-wire line between 
Adelaide and Darwin. From Darwin 
to Java an underwater cable had 
been laid, meaning that news of the 
world could be known as it hap¬ 
pened. 

Following the invention of the so-called 
electric telegraph by Samuel Morse in the 
USA in the 1840s, there was rapid 
development all over the world in this new 
form of instant communication. 

Defence leaders, the business world and 
the press were quick to see its advantages. 

Australia had its first telegraph in 1854 
with a line between Melbourne and 
Williamstown (Victoria). It was soon ex¬ 
tended to other centres, notably on the coast 
and to the goldfields. 

By the time the overland telegraph 
project was undertaken, all States except 
Western Australia were linked 
telegraphically. 

In the meantime, submarine cables were 
snaking around the world, linking countries 
and continents. There were various 
proposals from overseas to bring a cable to 
Australia to integrate into the colonial 
systems. 

The Australian States at this time were 
ambitious and, for the most part, jealous of 
each other. They were acutely aware of the 
advantage of having the submarine cable 


Overland 


terminating in their territory — and of 
obtaining the revenue from all ongoing 
telegraph traffic. 

South Australia already had this ad¬ 
vantage. Because Adelaide was the first 
port of call on the inter-State telegraph for 
ships from overseas, there was always a 
congregation of news men there to obtain 
news and telegraph it to their papers in the 
eastern States. T^e race to be first on the 
line led sometimes to pages of the Bible 
being lodged for transmission so that a 
reporter could have exclusive use of the line 
while writing his stories. 

The political rivalry between the States to 
obtain the overseas terminal led to various 
proposals for building overland lines ter¬ 
minating on the northern or western coasts 
of Australia. It also led to intense interest in 
the comings and goings of the explorers. 

The keenest rivalry was between 
Queensland (supported by NSW) and South 
Australia. There was also a proposal to 
terminate the cable on the Western 
Australian coast and to build an east-west 
line. 

South Australia, proposing to build a 
north-south line to Darwin, had two trump 
cards. One was that explorer John Mc¬ 
Douall Stuart had shown that a route was 
possible. The other was the stature of 
Cliarles Todd in the telegraph world. 

Born on July 7,1826, Charles Todd entered 
the service of Greenwich Observatory in 
1841 at the age of 15. Six years later, he was 
appointed assistant astronomer at Cam¬ 
bridge Observatory. He returned to 
Greenwich in 1854 and was placed in charge 
of the laboratory for research into electric 
telegraphy. 

In the following year, he accepted an 
appointment to Adelaide as government 
astronomer and superintendent of 
telegraphs. The addition of the postal 
department to his responsibilities came 
later, just before the overland telegraph 
project began. 

His first job after arrival was to build the 
telegraph line from Adelaide to Port 
Adelaide. 

In June 1870, the South Australian 
Government signed a contract with the 
British Australian Telegraph Company. 
The Company undertook to extend its cable 
from Java to Darwin if the South Australian 
Government would provide a line down to 
Adelaide. The contract stipulated that the 
line had to be ready for operation by 
January 1, 1872. 

The government immediately voted 
£ 120,000 ($240,000) for the project. Todd was 
appointed to take charge. '‘Then, perhaps 
for the first time,” he said, 'T fully realised 

PLANTING THE FIRST POLE Darwin, 
September 15, 1870. Harriet Douglas 

(daughter of the Government Resident), 
who tramped down the soil during the 
ceremony, is standing to the left of the pole 
with a mallet in her hand. 


the vastness of the undertaking I had 
pledged myself to carry out.” 

Huge quantities of suppliers from Britain 
and Germany had to be ordered. With 20 
posts to a mile and 1800 miles to cover, Todd 
needed 36,000 insulators and wrought iron 
insulator pins. More than 2000 miles of 8 
gauge galvanised single-strand wire was 
needed, including wire for the lightning 
conductors which had to be installed on 
every second pole. 

Also, the nine intermediate stations along 
the route needed equipment, instruments 
and batteries, and the terminals at Port 
Darwin and Port Augusta had to be com¬ 
pletely outfitted. 

The stations each contained batteries 
capable of developing 120 volts. Batteries 
were of the “Meidinger cell” type, which 
had zinc and lead plates with a sulphate of 
magnesia solution and copper sulphate 
crystals in an inverted “balloon” jar. The 
closed circuit hand Morse method of 
transmission was used. 

Realising that he had a battle against 
time, Todd divided the construction into 
three sections — southern, centre and 
northern. 

The southern and northern sections were 
let to private contractors — Edward Meade 
Bagot in the soudi (Port Augusta, which 
was already connected telegraphically to 
Adelaide, to the Macumba River, near 
Oodnadatta); and Joseph Darwent and 
William Dalwood in the north (Darwin to 
Tennant Creek). 

The centre section, which it was assumed 
would be the most difficult, was undertaken 
by government parties. 

As little was known of the harsh, arid 
interior (McDouall Stuart had not done a 
complete survey), explorer John Ross went 
in advance of the construction parties to 
select the best route. 

Todd divided the centre section into five 
parts, which he called A, B, C, D and E. 

The five leaders were all capable and 
experienced bushmen. They were Richard 
Knuckey (A), Gilbert McMinn (B), James 
Beckwith (C), Alfred Woods (D) and ' 
William Harvey (E). Woods was made ^ 
leader-in-charge. 

Beckwith became ill before reaching his 
starting-point and had to return to Adelaide. 
His place as leader was taken by William 
Mills. 

Party A had 800 miles to travel from 
Adelaide before they started work. Partv 
E had 1,300 miles, a journey which took 
eight months. 

The instructions for all pai 's were 
detailed, clear and comprehensive. They 
covered such items as the type of wood to 

TELEGRAPH PIONEERS. Overland 
Telegraph officers deft to right) Little, 
Patterson, Todd and Mitchell pose next to a 
supply waggon near the Roper River. 
Patterson resented Todd's presence in the 
north and threatened to resign if Todd 
interfered. 
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select for poles, the size of poles, job 
organisation for wiring, building 
specifications for repeater stations, sinking 
of wells, stores accounting, water con¬ 
servation, discipline, morale, and food 
rationing details per man per day. 

It was largely b^ause so much detail was 
provided for in the instructions and because 
the organisation was so thorough that the 
centre operation was carried out so ef¬ 
ficiently. The calibre of the men was 
another contributing factor. 

The five parties working on the centre 
section totalled 100 men. They had 15 horse 
wagons, 18 bullock wagons and 5 buggies, 
using 165 horses and 210 bullocks in the 
teams, in addition to pack-horses and riding 
horses, A string of 80 camels was also hired 
to transport supplies. 

The centre section was finished on 
schedule. 

Bagot carried out his assignment in the 
south efficiently and had no difficulty in 
completing it within the given time. 

It was in the north that trouble occurred. 

Darwent and Dalwood started off well 
enough, with 8^ miles of line up in 54 days. 
Tlien came the wet season. Work continued 
none ^e less, and the line had reached the 
Katherine River, 200 miles south of Darwin, 
by the end of January 1871. 

Conditions deteriorated. Floods cut off 
supplies. Horses were bogged and drowned. 
Food went bad. Some men, understandably, 
refused to work. 

So the government overseer stepped in 
and sack^ the contractors. They all then 
sailed back to Adelaide. 

This was May 3,1871. It was July 5 when 
they arrived back in Adelaide. There were 
less than six months to meet the terms of 
the BAT contract, which included a penalty 


clause for late completion. 

In great haste a new expedition, a govern¬ 
ment one this time, was organised in 
Adelaide. The leader was Robert Patterson, 
a 27-year-old engineer, and second in 
charge was Walter Rutt, another engineer. 
A party of 200 men was quickly recruited 
and embarked in five ships for the north. 
They had with them 170 light horses and 
500 working bullocks. They left Adelaide on 
July 27 ana arrived at Darwin on August 24. 

Patterson was offered, in addition to his 
salary, an incentive payment scheme which 
included a $600 lump sum at the start and a 
declining bonus based on the date of com¬ 
pletion of the line: $3000 if done by 
December 3, $2000 by January 15, $1200 by 
February 1 and $600 by March 1. 

Patterson, and Todd too, advocated tak¬ 
ing the ships up the Roper River so that 
supplies could be landed closer to the point 
reached (the King River) by Darwent and 
Dalwood. 

The government intervened, however, 
and instructed that the ships should go to 
Darwin. This meant that Patterson had to 
go over the same ground as Darwent and 
Dalwood, using up valuable dry months to 
get to the point where he could resume 
poling. 

He met with difficulties right from the 
start. Many animals had di^ during the 
voyage, and the rest were in poor condition 
and could not survive the journey south in 
the hot, dry conditions. 

By the time he reached the point where 
work could be resumed, the next wet season 
had arrived. No progress had been made 
during the dry season. And time fm* the 
contract was running out. 

Supplies for the men were running out too. 
Sickness was rife in the camps. 




TELEGRAPH KEY of the type used by Todd 
to send messages over the Overland 
Telegraph line during and after its con¬ 
struction. 



CONSTRUCTION RELICS have been 
preserved in the Adelaide Post Office 
Museum. They are, from left to right, a wire 
damp, a tree or pole climbing stirrup, a 
double umbrella insulator and a wire cutter. 


An urgent message was sent to Adelaide 
for fresh supplies. Todd went nortti with 
them. 

At the end of 1871, when the time allowed 
by the contract expired, there were still 394 
miles of line between the King River and 
Tennant Creek to be completed. 

Todd had arranged for men from the 
centre parties to continue poling further 
north, and, as the gap between the two ends 
lessened, a pony express was organised to 
carry messages from one to the other. That 
was actually how the first through 
messages were sent. 

But it did not last long. On June 24, the 
South Australian Government had its first 
piece of luck. The Java-to-Darwin cable 
broke. 

No more was heard from British 
Australian Telegraph about the penalty 
clause which had been costing the govern¬ 
ment $200 a day. Now the BAT was in 
trouble and began grappling up the cable to 
check it — a job which was not to be suc¬ 
cessful until after Patterson had completed 
the telegraph line. 

Encouraged by the cable failure, work on 
the line resumed with new vigour. By the 
night of August 21, eight miles of wire 
remained to be strung for completion of the 
line. Parties worked by moonlight, and by 9 
am on August 22 they reported to Patterson 
that they expected to have the line con¬ 
nected by noon that day. 

The actual final join was made near 
Lawson Creek, about 60 miles south of 
Frews Ponds, but Patterson wanted to have 
a ceremonial joining of the two ends near 
his depot camp at Frews Ponds, so he had 
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INSTROL 


SLASHES 
A.D.C. PRICES 


ADC STEREO CARTRIDGES — AMERICA’S QUALITY CARTRIDGE 


ADC 220X ... S17.00 

ADC 220X. Type: Induced AAagnet; Output: 6 mV at 
5.5 cms/ sec. recorded velocity; Tracking Force: 1 
to 2V2 grams; Frequency Response: 10 Hz to 18 kHz 
+3dB; Channel Separation: 20dB from 50 Hz to 10 
((Hz; Compliance: 20 x 106 cms/dyne; Spherical 
Stylus Tip Radius: 0007'' Vertical Tracking Angle: 
150 . 


ADC lOE mk4 ... $51.00 

Type: Induced AAagnet* 

Output: 4 mV at 5.5 cms/sec. recorded velocity 

Tracking Force: 7 gram 

Frequency Response: 10 Hz to 20 kHz + 2 dB 

Channel Separation: 30dB from 50 Hz to 12kHz 

Compliance: 35 x 10-6cms/dyne 

Elliptical Stylus Tip: Contact radius: .0003"; 

lateral radius: .0007" 

IM Distortion: Less than V 2 "% — 400 & 4000 Hz at 
14.3 cms/sec. recorded velocity 
Vertical Tracking Angle: 15 degrees 
Recommended Load Impedance: 47000 ohms 
nominal 


.1 


ADC 220XE ... $22.00 

ADC 220XE. Type: Induced AAagnet; Output: 6 mV 
at 5.5cms/ sec. recorded velocity; Tracking Force: 
1 to 2 V 2 grams; Frequency Response: 10 Hz to 18 
kHz± 3dB; Channel Separation: 20dB from 50 Hz to 
10 kHz; Compliance: 20 x la^cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15°. 


ADC 550XE ... $30.00 

ADC 550XE. Type: Induced AAagnet; Outprt: 5 mV 
at 5.5 cms / sec. recorded velocity; Tracking Force: 
% to 2 grams; Frequency Response: 10 Hz to 20kHz 
+ 2 dB; Channel Separation: 20 dB from 50 Hz to 12 
kHz; Compliance: 35 x 10-6 cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: iso. 


SPECIAL INTRODUCTORY ADC OFFER... SAVE $13.00 

J. H. TURNTABLE (complete) This outstanding turntable value consists of:— 


(A) J. H. TURNTABLE 


(B) LUSTRE STS10D ARM 


(C) A.D.C. 220X 


(D) INSTROL 45 Stand 


ALL THE ABOVE FOR ONLY 


$ 90.00 


Belt drive/ synchronous motor, un- 
measurably small rumble, wow and flutter of 
better than 0.04%, negligible hum radiation, 
with 12" diameter of platter. 

A high precision universal arm, stylus 
pressure is adiusted by calibrated coun¬ 
terweight. Oil damped cueing lift is fitted. 

AAagnetic cartridge. Tracking force IV 2 to 3 
grams, extremely linear and smooth 
frequency response. 

This aesthetically designed player stand is 
available in either oiled teak or walnut. 


(Hinged perspex cover $11.80 extra) 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST . . . ONLY 50c 

Contains full specIfFcations, retail pricing and discount pricing on the following 
items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Styli, Am¬ 
plifiers, Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker 
Systems, Speaker Enclosures, Speaker Kits, Tape Decks, Tape Recorders, 
Record Storage Cabinets and Kits, Equipment Cabinets (Built and Kits) for 
Hi-Fi, Hi-Fi Accessories, Guitar Amplifiers and Guitar Speaker Systems 
(Built and Kits), Test Equipment Kitsets, Technical Books, Instrol Products, 
etc. 


Please send me your complete hl-fl catalogue and price 
list. I enclose herewith postage stamps or money order to 
the value of 50c. I understand that the 50c will be 
refunded on my first purchase. 
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An aluminium power cable — chilled 
to a supercold 320°F (160“C) below 
zero — has successfully withstood 
up to 435,000 volts during ex¬ 
periments conducted by engineers 
from the General Electric Research 
and Development Centre at 
Schenectady, New York. 

In the first tests of cryogenic (very low 
temperature) transmission at commercial 
electric power system ratings, GE’s 40-foot- 
long cable was subject^ to voltages 
comparable to those now handled by 
present day, high voltage, commercial 
underground power lines. The sustained 
testing lasted several days. 

The dramatic experiments climaxed a 
three-year project to explore the feasibility 
of using supercold cables — underground 
and out of sight—to transmit huge blocks of 
power into congested urban areas. 

A cryogenic cable system would take 
advantage of the lowered resistivity of 
metal conductors at low temperature. Such 
systems — 20 to 40 miles long — could carry 
power underground from the outer edge of 


Telegraph, cent 

previously cut the wire at that point. Con¬ 
tact was made with Adelaide and Port 
Darwin and the South Australian (I!hief 
Secretary, in the absence of the Governor, 
agreed to hold the ceremonial join at 3pm on 
August 22. 

According to Patterson’s diary, the event 
could well have been his last official 
ceremony: 

“Half the party seized hold of me and of 
the wire, and the other half the other end, 
and stretched with might and main to bring 
the two ends together. 

“All our force could not do this. I then 
attached some binding wire to one end. The 
moment I brought it to the other end the 
current passed through my body from all 
the batteries on the line. 

“I had to yell and let go. Next time I 
proceeded more cautiously, and used my 
handkerchief to seize the wire with. In about 
five minutes I had the joint made complete, 
and Adelaide was in communication with 
Port Darwin. It would have been with 


SUPERCOLD POWER CABLE 


the suburbs into the heart of a city. 

Success of the GE tests indicates that 
electric power transmitted by a cryogenic 
cable system could exceed 3,5(X) million- 
volt-amperes (MVA). By contrast, a 500 
MVA rating would be considered high for 
transmission cables now serving 
metropolitan areas. 

“While the world’s cities are demanding 
increasing amounts of electric power with 
each passing year, the amount of above¬ 
ground space available for high voltage 
transmission lines is becoming almost non¬ 
existent,’’ said Dr Arthur M. Bueche, GE 
vice president for research and develop¬ 
ment. “The ability of supercooled cable 
systems to transmit extremely large 
amounts of power — undergound — through 
a restricted space may be the solution to 
this increasingly serious problem.’’ 

“Conventional underground transmission 
lines — which use oil-fiUed cable — already 
are in use over short distances in some 
urban areas, but have a much lower 
capacity than that offered by cryogenic 
cable systems,’’ the GE executive pointed 
out. 

The tremendous capacity of cryogenic 
cable systems would find initial ap¬ 
plications in America’s ten largest cities. 
With the soaring demand for electricity, 
however, they eventually could be call^ 
upon to feed power into most US cities over 
500,000 population. 

Dr Bueche emphasised that costs of 
transmitting power underground, including 
cryogenic cable systems, will continue to be 
many times greater than the costs of 
transmitting power by above-ground 
methods. 

Although the GE tests have proved the 
basic feasiblity of underground cryogenic 
transmission at power system voltages of 
345,000 to 500,000 volts, additional research 
will be needed to identify the most effective 
type of electrical insulation. Dr Bueche 
said. 


The initial three-year project involved 
intensive research into the performance of 
conductors, electrical insulation, and 
refrigerants (liquid nitrogen, hydrogen, or 
helium) for a cryogenic cable system. 

For safety and economic reasons, the 
researchers selected liquid nitrogen as a 
coolant for the cable. Unlike liquid 
hydrogen, nitrogen is non-flammable. In 
addition, liquid nitrogen (320OF below zero) 
is not as cold as liquid helium (450^F below 
zero), and thus requires much less ex¬ 
pensive refrigeration equipment. 

Economy also was the reason for selec¬ 
ting aluminium over copper as the con¬ 
ductor. At the supercold temperatures of 
liquid nitrogen, both aluminium and copper 
conduct electricity ten times better than at 
room temperature. However, aluminium is 
three times lighter than copper and much 
less costly. 

For electrical insulation, the GE 
researchers chose a one-inch-wide, spun- 
bonded, polyethylene fibre paper over 
several other materials tested. The paper is 
similar to materials sold commercially for 
use in gift wrapping, wallpaper, and paper 
coats or smocks. 

The GE researchers say the reliability of 
a cryogenic cable system would be at least 
comparable to conventional oil-filled un¬ 
derground cable systems. The power cables 
would be protected by a rigid pipe, and even 
if a malfunction occurred in the 
refrigeration or pumping equipment, the 
supercold temperature would be main¬ 
tained long enough for repairs to be made. 

It appears that ten or more years of ad¬ 
ditional research will be needed before a 
commercial cryogenic cable system can 
become operational. 

Photo shows, left to right. Dr Brian C. 
Belanger, Dr Michael J. Jefferies and 
Stephen H. Minnich examining the 
cryogenic cable following several days of 
sutained testing. ® 


England had the cable not broken down. 

“We then drank success to the overland 
telegraph, and fired off 21 rounds from our 
revolvers, and immediately adjourned to 
Frew’s Ponds.’’ 

Selflessly, Charles Todd did not par¬ 
ticipate in the ceremony, having made a full 
inspection of the newly built parts of the line 
since leaving Patterson in the north. From a 
point about 400 miles south of the join, he 
received congratulations over the new 
telegraph system: 

“When the wires were joined, I was at 
Central Mount Stuart. In the evening I was 
inundated with kindly worded messages 
from friends in all parts of the Colonies. It 
was a bitterly cold night, as, seated on the 
ground with a little pocket relay in¬ 
strument, I received one after another of 
these friendly recognitions. I transmitted 
my replies until I was nearly frozen and 
completely knocked up with fatigue and 
excitement. 

“Communication was established right 
through, betwen Adelaide and Port Darwin, 
a distance of nearly 2000 miles. Thus the 


great work, notwithstanding all our 
mishaps and disasters, was successfully 
accomplished within two years. 

“I may with confidence assert that no line 
passing through a similar extent of 
uninhabited country, where the materials 
had to be carted over such long distances, 
no line of equal length and presenting 
similar natural obstacles, has been con¬ 
structed in the same short space of time.’’ 

The final cost was $958,350 (four times 
Todd’s original estimate), which included 
the building of repeater stations. They were 
(in order south from Darwin) at Yam 
Creek, Katherine, Daly Waters, Powell 
Creek, Tennant Creek, Barrow Creek, Alice 
Springs, Charlotte Waters, The Peake, 
Strangways Springs and Beltana. 

Only five men died during the construc¬ 
tion of the line — one from thirst, one lost 
looking for horses, one drowned, and the 
other two from sickness. This, in view of the 
mammoth job and the difficult country, is a 
remarkable record and an indication of the 
thoroughness and efficiency with which the 
whole project was carried out. ® 


ELECTRONICS Australia, August, 1972 13 











Worldwide economic problems have spurred Japanese electronics indus¬ 
tries to move away from transistor radios and TV sets into less consumer- 
oriented products. In future they will concentrate on high quality, higher 
priced equipment where their unparalleled long range planning policies 
will make them world leaders. An on-the-spot report from Gene Gregory. 


After a phenomenal growth of ten times in 
ten years, the Japanese electronics industry 
has entered the choppy waters of transition. 
Added to rising wages and market 
saturation for industry product leaders at 
home, and increasing competition from 
developing countries of Asia at home and 
abroad, Japanese manufacturers have now 
encountered a succession of problems in the 
US market where sales account for over 
50% of the nation’s total exports of elec¬ 
tronic products. 

As a result, the bonanza in consumer 
electronics production began tapering off 
sooner than had been expected. 
Reorganisation of the industry, which would 
have been necessary sooner or later, began 
in 1971 after the coup de grace delivered by 
Mr Nixon in his moves to force a revalua¬ 
tion of the yen. And, for the industry as a 
whole, the shift to higher value-added 
manufacture of industrial electronics 
products gained added momentum. 

The pr^uction value of Japan’s elec¬ 
tronics industry had climbed beyond the $10 
billion (US) mark by 1971, after increasing 
annually by more than 30% every year since 
1966. Behind this continuous hi^ rate of 
growth there were several favorable 
demand factors. 

The sustained business boom had com¬ 
bined with the growing shortage of man¬ 
power, particularly of young workers 
needed by the electronics industry, to push 
wages up by 15-18% a year. Personal con¬ 
sumption thus remained vigorous and the 
demand for general consumer electronic 
equipment such as colour TV, stereo and 
tape-recorders was at a high level. Indeed, 
sales of colour TV in Japan kept abreast of 
sales from all sources on the affluent 
American market where there were twice 
as many consumers, reaching five million 
by 1971. 

At the same time, the shortage of man¬ 
power and rise in wages spurred in¬ 


vestments in labour-saving equipment. 
(Herical work was rationalised by adopting 
electronic calculators, accounting 
machines, computers and other office 
equipment. Progress in automation, 
production control systems and inventory 
control systems was accelerated. 

Strong domestic demand for both con¬ 
sumer and industrial electronic products 
was supplemented by steady expansion of 
exports during most of this period. But as 
1969 drew to a close, the industry began to 
feel the effects of the recession in the US 
market. 

In 1970 American efforts to restrict im¬ 
ports of electronic products from Japan 
moved into high gear. Irritating the 
American competitors was the fact that 
Japanese colour TV exports to the US 
market more than tripled in only four years 
— from 330,000 sets in 1967 to more ttian 1.2 
million in 1970. After the US Treasury 
Department suspended tariff exemptions on 
Japanese-made television receivers, 
however, exports dropped sharply, hitting 
hardest at the medium sized firms produc¬ 
ing price-competitive buyers-brand sets. 

Things turned from bad to worse when the 
revelation of the price composition for TV 
sets, in a move to deny the dumping 
allegations from the US, produced an ad¬ 
verse effect on the home market. 
Housewives and consumer organisations, 
angered when they learned that they were 
paying higher prices than those charged in 
the US, launched movements to boycott 
purchase of colour TV sets for a one-year 
period. 

So effective did the boycott prove that 
over one million colour sets piled up in 
warehouses, and the major manufacturers 
were forced to slice production runs by 
nearly 40%. These cutbacks were the more 
painful since they came at a time when 
many companies, such as Hitachi, had just 
finished the expensive job of tooling up to 


meet what seemed like a never-ending 
demand for high-profit colour sets. 

As if the TV makers did not have enough 
woes, the boycott coincided with a phasing 
out of black-and-white TV production in the 
face of competition from Taiwan, South 
Korea and Hong Kong along with a 
slowdown of the Japanese economy that 
was already squeezing corporate profits. 
Toshiba’s net income dropped by 30%, and 
Matsushita, traditionally at the top of 
Japan’s profit-earners, saw their earnings 
slip nearly 6%. 

Sanyo, the traditional indicator of the 
nation’s consumer electronics industry, 
responded to these reverses with retrench¬ 
ment and reorganisation — action which 
has since been followed by other firms in the 
industry. To ease the pressure, Sanyo cut 
new plant and equipment investments by 
about $15 million and reduced hirings from 
3,300 to 2,000 new employees in the fiscal 
year ending March 31,1971. This followed a 
December 1970 reduction in colour TV 
output to 45,000 sets a month from 70,000. 
Then Osaka headquarters announced that 
colour TV prices would be cut 17%, a move 
designed to appease consumers whose 
crushingly effective boycott had left the 
company with a hefty backlog. 

After a shuffle of top management which 
brought Kaoru lue to the presidency, the 
company took steps to strengthen its posi¬ 
tion at home and abroad, particularly in the 
US and Europe. Previously, Sanyo had 
shipped mostly to private labellers in the US, 
principally Sears-Roebuck & Co. Now the 
company is selling under its own name to 
establish the kind of brand strength that has 
served Sony and Matsushita so well in 
export markets. In addition, Sanyo has 
broadened its overseas sales to include tape 
and video recorders, as well as colour TV. 

Since television had been the central 
propellant force in the Japanese consumer- 


WORLD STATUS OF JAPANESE ELECTRONICS'INDUSTRY 
(1970) 

(millions of dollars) 



consumer 

industrial 

parts 

total 

USA 

3,940 

19,683 

5,506 

28.679 

Japan 

4,072 

2,883 

2,486 

9.441 

W. Germany 

759 

1,778 

886 

3.469 

UK 

423 

1,169 

620 

2.212 

France 

410 

1,150 

506 

2.066 

Italy 

227 

606 

245 

1.078 


JAPANESE TV INDUSTRY 1965-1975 
(Millions of sets) 



1965 

1966 

1967 

1968 

1969 

1970 

1973 

1975 

B & W TV 

Production 

3.8 

5.0 

5.8 

6.6 

7.0 

7.3 

8.3 

8.3 

Exports 

1.3 

1.8 

1.9 

2.7 

3.6 

3.7 

4.5 

4.8 

Consumption 

2.5 

3.2 

3.9 

3.9 

3.4 

3.6 

3.8 

3.5 

Colour TV 

Production 

0.4 

0.6 

1.20 

2.60 

4.84 

5.85 

7.5 

8.0 

Exports 

0.1 

0.3 

0.34 

0.77 

1.00 

0.80 

1.5 

2.0 

Consumption 

0.3 

0.3 

0.86 

1.83 

3.84 

5.05 

6.0 

6.0 
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COMPUTERS AND AUTOMATION are two of the areas into Automated watch testing station at Seiko (right) tests accuracy 
which the Japanese electronics industiy is moving. FACOM of watches 10 at a time. 1C watches promise to be a major new 
computers (photo at left) went on sale in Australia last month. product in the near future. 


oriented electronics industry, the main 
cmicem of all of the 12 top TV makers has 
been to find other products which will take 
the place of colour TV sets. Industry circles 
were confident that electronic cookers 
would serve as a partial stopgap, until die 
full-scale advent of video tape recorders 
(VTRs), and that sales would climb to 
approximately 1 million units in 1971. 

Sales, however, dropped sharply as a 
result of the furore caused by alleged 
microwave leakage in the spring of 1970. 
Manufacturers have attempt^ a comeback 
by putting out new electronic ranges con¬ 
forming to more rigid standards, but 
shipments in 1970 amounted only to around 
300,000 units, or a fraction of the figure 
originally anticipated. 

While Japanese exporters have turned 
their attention to other markets that offer 
greater growth potential than the 
American, it has become increasingly ap¬ 
parent that this is, at best, only a partial 
answer. The industry is in for a painful 
period of transition to greater emphasis on 
industrial products and a whole range of 
data and telecommunications terminal 


equipment for home and office. 

According to a recent Arthur D. Little 
survey, total sales of the world consumer 
electronics industry is expected to climb 
from $10 to $20 billion during the 1970-75 
period, or an average of 15% per annum. 
While the Japanese industry can be counted 
on to do better than average, with output in 
1970 already accounting for some $4.3 billion 
in consumer electronics products, Uiis 
sector of the industry is not likely to be able 
to be the spearhead of a high rate of growth 
for the industry in the future that it has in 
the past. 

Quite clearly, Japan is not destined to 
remain a nation of transistor radio or TV set 
makers. With the shift of an increasing 
percentage of labour-intensive standard 
consumer electronics production to the 
developing countries of Asia, Japanese 
manufacturers will be forced in the future 
to concentrate production at the higher- 
quality, higher-price end of the spectrum, 
or in those fields where innovation assures 
them of a market advantage. 

This hardly comes as a surprise to the 
industry. On the contrary, Japanese 


electronics manufacturers have read the 
handwriting on the wall and decided that 
the only defence is a good offensive. Japan’s 
share in the total US imports of transistor 
radios, for example, began the descent from 
a 77% peak in 1964 when it began losing 
steadily to Hong Kong and Taiwan. By 1965, 
Hong Kbng had already largely outstripped 
Japan aS a supplier of electronic com¬ 
ponents to the US market. 

In more recent years, Japanese products, 
while buffeted by the products of developing 
nations in the American market, have also 
begun to meet competition of imports from 
these nations in the domestic market. In 
particular, Japan has been largely affected 
by the mass production of ICs at American- 
built factories in southeast Asian countries. 
And, since preferential duties for develop¬ 
ing countries were officially decided on at 
the 1970 UNCTAD conference, added to the 
increasing import liberalisation, it has 
become clear that the Japanese industry is 
in for more of this kind of competition in the 
home market. 

Determined to meet that competition and 
hold their position in foreign markets, since 


FORECASTING THE PRODUCTION OF JAPANESE ELEC¬ 
TRONICS INDUSTRY 11973) 

(million of dollars) 

Annual 

Growth 

1970 1973 (est) Rate 


Consumer Electronics $4,074(43%) $5,222(40%) a6% 

Industrial Electronics $2,^3(31%) $4,444(34%) 15.5% 

Electronic Components $2,485(26%) $3,472 (26%) 11.9% 

Total $9,442(100%) $13,138(100%) 11.6% 


FORECASTING THE EXPORTS OF JAPANESE ELECTRONICS 
INDUSTRY (1973) 

(million of dollars) Annual 

Growth 

_1970_1973 (est) Rate 

Consumer Electronics $1,597(67%) $2,639(65%) 18.2% 

Industrial Electronics $ 388 (16%) $ 944 (23%) 35.0% 
Electronic Components $ 418 (17%) $ 500 (12%) 6.3% 


Total $2,403(100%) $4,083(100%) 19.4% 
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WHEN PRECISION & 
RELIABILITY 
REALLY COUNT 




Plessey offers a range of one of 
the most economical high speed 
switching devices available 
today... OKI Dry Reed Inserts 
and Relays. 

Reed Inserts are suitable 
for most switching 
functions and offer 
extreme reliability 
and long life. Their 
hermetically sealed 
construction en¬ 
sures dependable 
operation in grossly 
unfavourable en¬ 
vironments, whilst 
their miniature 
size makes them 
ideally suited for 
switching functions 
where space is at 
a premium. Switch 
contacts are double 
plated for higher 
reliability in either 
gold or rhodium 
and are hermeti¬ 
cally sealed in glass 
capeules containing 
an inert gas (N 2 ). 

OKI Reed Inserts are used 
with alarms, control 
and fail-safe devices 
kind. The high operating speed 
of typically 0.5mS makes them 
suitable for monitoring move¬ 
ment of fast reciprocating and 
rotating parts. In addition to 
conventional electromagnetic 
relay application, Reed Inserts 
provide excellent proximity 
switching and latching facilities 


when used with bias magnets. Furthermore, 
their low contact resistance enables them to 
handle low signal level currents, while types 
are available for higher current levels. This 
versatility is far greater than that provided by 
any other single type of switch or relay. 

_ _ _ __ _ _ _ _ _ __ OKI Dry Reed 

COUNT OIM OKI Relays are of mag¬ 

netically shielded 
construction and 
may be mounted in 
close proximity 
with each other 
without inter¬ 
action. 

Included in the 
standard stock 
range is a 5 volt 
version (URD-111) 
which operates 
at 10mA (max.) 
making it ideal for 
T.T.L. interface, 
i.e. line driving. 

A standardised 
range is available 
ex stock. 
Comprehensive 
literature is avail¬ 
able on application 

to the Professional Components division. 


Ducon 


Plessey Ducon Pty. Limited 
Box 2 Villawood. N.S.W. 2163 
Telephone 720133 Telex 20384 
Henderson (N.Z.) 64189 


AD52 
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(soiid tines) reflect the basis for forward planning in the industry. Since the Japanese 
electronics industry will assume a role of increasing world leadership, these projections 
have special import for the global electronics industry andfor consumers everywhere. 


Japanese industry .... 

■m.y 

1%5 Japanese makers have been moving 
much of their labour-intensive production to 
developing nations. In Taiwan, 40 Japanese 
manufacturers have joined 24 American 
and three Dutch companies to tap the avail¬ 
able resources of skilled labour and take 
advantage of investment incentives on the 
island. The move to Taiwan was in part a 
stratagem designed to channel production 
of TV sets and transistor radios to the US 
through a third country not likely to be 
subject to the dumping criteria and other 
punitive measures against Japanese 
competition. 

In 1969, Hitachi began exporting its black- 
and-white TV sets in knocl^ed-down form to 
its two joint subsidiaries in Taiwan to have 
them assembled for export to the US. For 
the past two years, Hitachi has supplied the 
American market with monochrome TV 
sets from its Taiwan factories and colour 
TV from Japan. But since Taiwan is now 
producing colour TV as well, and colour TV 
from Japan has come under especially 
vociferous attack in the US, it would seem 
only a matter of time before these products 
are also supplied from Taiwan or KcH'ea. 

Many Japanese companies are now 
manufacturing comfwnents and complete 
consumer products in South Korea, with 
most of the production destined for export to 
Japan and the US. An alternate strategy 
adopted by some makers is to produce the 
needed labour-intensive components in 
Taiwan or Korea, import them into Japan 
for final assembly along with advanced 
components made in Japan. In this way, 
Japanese finished consumer products have 
been able to retain much more competitive 
power than would have been possible with 
rising wages at home. 

As a result, within the short period of five 
years, the profile of Japanese electronics 
production changed radically. In 1970 
monochrome television had dropped to 4.2% 
of total electronics output, and radio 
receivers, at 4.9%, accounted for only a 
shade more. Japan’s strength was clearly in 
tape-recorders and colour TV, which ac¬ 
counted for 7.1 and 20% of electronics 
production, resp^tively. But since colour 
TV is now in serious difficulty and is likely 
never to recover its former growth impetus, 
much of the drive is out of consumer 
electronics, at least for the moment. 

This being the case, Japanese 
manufacturers are currently striving to 
expand their fields of new products, such as 
VTRS, calculators, computers and 
peripheral equipment, telecommunications 
equipment, and automation devices. In 
1970, the value of total electronic output in 
Japan equalled that of the automobile in¬ 
dustry and accounted for 22.8% of total 
production of the machinery industry. But, 
unlike the automobile industry, prospects 
for continued rapid growth of the elec¬ 
tronics industry, as Japan prepares for the 
information revolution, continue to be good 
in the medium- and long-term. 

Continued innovation will sustain a 
steady, if not rapidly growing, consumer 
goods production. IC and LSI applications 
will lead to further miniaturisation. Video 
tape recorders are expected to reach the 
take-off stage in 1972, with the domestic 
market reaching $1.8 billion per annum by 
1980. This compares favourably with the 


$1.4 billion output of colour TV in 1969, 
especially when the percentage of the $1.2 
billion US market which Japan can be 
expected to capture is added. 

But the big growth will be in the industrial 
electronics field during the remainder of the 
century. Both computer and automation 
equipment output are expected to grow in 
excess of 80% a year through 1980, and a 
whole range of new exotic electronic 
products will be introduced during the 
1970s, adding another expected $2.2 billion 
to electronics output by 1980 — for the 
domestic market alone. 

Japanese manufacturers may also expect 
to participate in the American and other 
world markets for CATV systems, 
videophones, home facsimile, dat:\ com¬ 
munications terminals, and other products 
of advanced telecommunications 
technology in the future, either through 
exports, licensing or direct investments in 
production abroad. 


As a result, there will be a basic change in 
the character and structure of the Japanese 
electronics industry. Whereas consumer 
electronics has accounted for about 43% of 
the output of the industry during the 1960s 
and industrial electronics about 31%, during 
the 1970s growth will increase considerably 
faster in industrial than in consumer 
electronics. 

Firms such as Fujitsu, NEC and Oki, 
which are heavily concentrated in com¬ 
puters, telecommunications and 
automation — all fast-growing sectors of the 
industry — are emerging as the growth 
leaders of the future. To be sure, diversified 
manufacturers such as Toshiba, Hitachi 
and Mitsubishi Electric will also play an 
important role in all three sectors. And a 
growing number of component and other 
electronics products manufacturers will 
shift an increasing amount of their re¬ 
sources to mini-computers, peripherals, 
data communications terminals and other 

17 


ELECTRONICS Australia, August, 1972 






































10526T Logic Pulser 

• In-circuit stimuiation without unsoldering 

• Automatic injection of proper polarity puise 

• Qreatiy simpiifles digital troubleshooting 

• Output protected against overload 

• TTL/DTL compatible 

• Enhances utility of Logic Probe and Clip 


HEWLETT lIIPI PACKARD 




HEWLETT • PACKARD AUSTRALIA PTY. LTD. 
22-26 Weir St. Glen Iris, Vic. 3146. Phone 201371 
Cable Hewpard Telex 31024 


Branches in ADELAIDE • BRISBANE • CANBERRA • PERTH • SYDNEY 
Also in AUCKLAND and WELLINGTON — NEW ZEALAND 


FOR FURTHER INFORMATION OR 
DEMONSTRATION MAIL THIS COUPON TODAY 


□ PLEASE SEND FURTHER INFORMATION 

□ PLEASE MAKE APPOINTMENT TO 
DEMONSTRATE THE 1C TROUBLESHOOTERS 

NAME... 

ADDRESS...... 

. ..POSTCODE. 


TELEPHONE NO. 


EA 90222A 


probe and pulser 


Logic clip 


Logic comparator 


Logic Probe 

• Dynamic indicator of logic activity 

• Pulse stretching for pulses down to 10 ns 

• Bad level detection 

• No adjustments required 

• Indicator at fingertips 

• TTL/DTL compatible 

• Safe overload protection 


Model 10528A Logic Clip 

• Displays 1C logic states at a glance 

• Self-powered, self-contained 

• No adjustments required 

• Compatible with TTL/DTL logic levels 


Model 10529A 
Logic Comparator 

• Dramatically cuts troubleshooting time 

• in-circuit 1C testing with no unsoldering 

• Simple to use with no adjustments 

• Dynamic errors stretched and displayed 

• Compatible with TTL/DTL logic levels 

• Self-powered 


THE WORLD’S LEADING 

IC Troubleshooters 
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Japanese Industry ... 

growth products. 

All six of the above “advanced elec¬ 
tronics** companies will also share in the 
current six-year national space effort. The 
program is to begin with an ionosphere 
sounding satellite (ISS), which will be used 
to help forecast the b^t frequencies for 
radio transmission around the world. 
Within two or three years, government 
spending is expected to be double the 
current $42-million, but it will be five years 
or more before Japan has an “industrial** 
space program. 

When the industrial program does come 
through, chances are that fte newly-formed 
National Space Development Agency will 
become a public corporation rather like 
Nippon Hoso Kyokai (NHK), the public 
broadcasting corporation. The space cor¬ 
poration would take under its wing the 
disparate space research and development 
activities presently scattered among half a 
dozen ministries. 

Defence electronics has had little part in 
the development of the Japanese elec¬ 
tronics boom in postwar years. With 
military spending not likely to rise much 
above V/f of GNP, there’s little chance of 
any massive rise in military spending for 
electronic products. To a man, executives o^ 
Japan’s electronics companies see defence 
as a slow growth market, although the 
feeling is that electronics* share of the 
defence budget is on the rise. 

Component production, on the other hand, 
will be strained to keep up with the coun¬ 
try’s fast-stepping equipment makers. With 
components running at about 26% of total 
electronics output, or roughly $2.6 million in 
1970, this sector of the industry has been 
growing at about 24% per annum in recent 
years. 

As in the US and western Europe, the IC 
market has been generating the most ex¬ 
citement. But Japanese manufacturers 
have had more going for them as TV 
makers move to introduce IC models. Then, 
too, there has been the arrival of mass- 
produced desk calculators using ICs, as well 
as new consumer items like IC watches and 
IC camera flash controls. At the rate things 
have been going, by 1973 ICs will match 
discretes in value — an increase of 400% in 
four years. 

As ICs are used more widely, their con¬ 
tent is changing. US producers, who got off 
to a big lead in MOS, can now look for some 
tough competition from Japanese makers 
— at least in the home market. MOS / LSI 
are already being used in electronic 
calculators, and computer peripherals are 
expected to give MOS a boost in 1972. 
Another important market for MOS will be 
in data terminals, the production of which is 
expected to boom when the Nippon 
Telephone and Telegraph Public Cor¬ 
poration begins expansion of its public data 
communications network. 

Semiconductor producers all see glit¬ 
tering prospects for optoelectronics, and 
most of them have come out with new im¬ 
provements over the ubiquitous “Nixie** 
tube. Sony’s 16-digit “Planitron** display is 
perhaps the most revolutionary develop¬ 
ment in the field to date. 

While components manufacture, like 
other sectors of the industry, has held little 
opportunity for foreign firms in the past, 
this is changing with the capital 
liberalization program now in its final 



stages. The ban on wholly-owned ventures 
by foreign firms is likely to remain, 
however, and before foreign investors come 
around to acceptance of the fact that in 
Japan, with or without liberalization, it is 
probably better to have a good Japanese 
partner, the Japanese industry will have 
closed ranks in a series of mergers and 
other reorganisation moves. 

It has already become apparent since the 
Nixon shock that many of the medium-sized 
manufacturers of consumer electronics are 
going to be merged with other manufac¬ 
turers or with marketing organisations. 
Since many of these firms have been 
competing with standard products on a 
price basis and do not have their own 
sources of new advanced technology, they 
increasingly find themselves in competition 
with products from developing countries. 

In recent months. Crown Radio has 
merged with a large Japanese supermarket 
chain which will provide a tied-in marketing 
organisation for its production. Superscope, 
an American distributor of tape-recorders, 
is taking a major interest in Standard 
Radio, which it intends to use as a source of 
quality electronic products to replace those 
previously distributed under franchise from 
Sony. General Corporation, which 
manufactures a range of medium-priced 
home electronic products, is being 


Kawasaki plant. This was cut back 
significantly when they introduced in¬ 
tegrated circuits, which reduced the need 
for mechanical processing work on com¬ 
puters and telecommunications equipment. 

The reorganisation of the Japanese 
electronics, industry will be accompani^, 
and to some extent compelled, by more 
intensive research and development 
outlays. It will be increasingly true that 
companies which have their own advanced 
technology will survive and grow; those 
that do not, will not. 

To the extent that Sony’s experience sets 
the pattern, larger outlays for innovation 
will become a characteristic of the entire 
Japanese electronics industry. Since 
technology is becoming increasingly 
complex and as the cost of developing new 
advanced technology rises exponentially 
this in turn adds to the forces of con 
centration in the industry. This is most 
apparent currently in the computer sector, 
where the complete series of 3.75- or 3.8- 
generation computers will probably cost 
somewhere between $150 billion and $300 
billion to develop. It was just this con¬ 
sideration that induced Hitachi and Fujitsu 
to join forces in computer production. 

An increasing amount of Japan’s humj 
and financial resources will be devoted to 


Industrial and medical test instruments are an ever-growing segment of the Japanese 
electronics^industry. Above, a pair of technicians put electron microscopes through their 
paces at the final inspection line at Hitachi, Ltd. 


gradually brought under Toshiba 
management. And Nippon Columbia is 
being absorbed by Hitachi. 

Leading manufacturers, who in the past 
followed the practice of sub-contracting 
supply of parts or components for their 
products, have also begun reducing their 
rate of reliance on subcontractors in 
preference to manufacturing such items 
themselves. This trend stems from the 
character of new technology, the greater 
scale of production of the “parent** firms, 
the rising costs of subcontractors who have 
been hit hard by recent wage hikes, and the 
necessity of achieving greater efficiency 
through capital-intensive automation which 
only the larger firms can afford. 

Reduced dependence on subcontracting 
firms has been particularly conspicuous in 
the electronics industry where technology 
has been advancing at a near breakneck 
pace. Fujitsu Limited formerly sub¬ 
contracted half of the total production of its 


the development of new technology because 
industry leaders are acutely aware that 
their future growth will be possible only if 
they can assure a continued high rate of 
innovation, which must be done now largely 
through developing new technology rather 
than through imports from other countries. 

Given the top priority attached to 
technologies essential to the information 
revolution, and the central role of elec¬ 
tronics among them, the main thrust of 
Japan’s innovative force will be in this field. 
This being the case, Japan can be expected 
to emerge as a principal source of advanced 
electronics technology during the last 
quarter of this century, adding further 
stimulus to the trend of internationalisation. 
Higher investment in R&D will force 
Japanese makers to maximise returns on 
investments on a global scale, which will 
mean greater investments abroad, in ad¬ 
vanced industrial and developing countries 
alike. ® 
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Fairchild T066 complementary pairs provides 
more power in a smaller package. 

These same T066 packages are easier to heat 
sink and their availability in complementary pairs 
means your designs are simpler and more efficient. 

We’re offering spec’s like: Power dissipation of 
35 watts at 25°C. Low sat typ. 0.7 volts @ 3 Amps. 
And high frequency typ. 8.5 MHz. The products are 
well characterised with complete data and available at 
much lower costs than the larger packages. 

Ruggedness, ease of use, greater efficiency at a 
lower cost is Fairchild T066 complementary pairs. 


Max. power 
T.C. 250 C 

Product 

Polarity 

Package 

‘■''cEO 

VcEsat 

typ. 

h PE 

typ. 

35 W 

AYS170 

NPN 

T066 

40 

0.7 V @ 3 Amp 

30 @ 3Amp/4V 

35 W 

AY9170 

PNP 

T066 

-40 

0.4 V @ 3 Amp 

20 @ 3 Amp/4 V 

35 W 

AY8171 

NPN 

T066 

60 

0.7 V @ 3 Amp 

30 @ 3 Amp/4 V 

35 W 

AY9171 

PNP 

T066 

-60 

0.4 V @ 3 Amp 

20 e 3 Amp/4 V 


Also included in the Fairchild Power Range are 
2N3054 and 2N3055, there’s complementary T05’s and 
T03’s as well at T066, and you can obtain your SCR's, 
TRIAC’s and Rectifier Diodes from Fairchild too. (We’re 
Vic. & N.S.W. distributors for the complete G.E. range). 
Send for Fairchild Power Brochure. 



AUSTRALIA PTY. LTD. 


Melbourne: 420 Mt. Dandenong Rd., Croydon, Vic. 
7234131. Sydney: 37-43 Alexander St., Crows Nest, 
N.S.W. 4394355. Adelaide: Nth. Terrace House, 19 Nth. 
Terrace, Hackney, S.A. 424482. N.Z.: Fairchild N.Z. 
Ltd., 1 Gordon Rd., Otahuhu, N.Z. 69299. 

Distributors: 

Vic. Radio Parts Group. 3297888. J. H. Magrath&Co. P/L, 6633731. 

N.S.W. Geo. Brown & Co. P/L, 29 7031. General Accessories, 730211. 

A.C.T. Electronic Components P/L. 95 6811. 

Old. Douglas Electronics P/L. 978222. 

S.A. General Accessories, 234022. Hills Electronics Telefix, 463832. Gerard & Goodman P/L, 
232222. 

W.A. Warburton Franki, 618688. 

N.Z. John Gilbert & Co. Ltd., 30839. 

Stockists: 

N.S.W. Dick Smith Manufacturing Co., 431414. Martin de Launay P/L, 295834. 

N.Z. Tisco Ltd., branches In Wellington, Christchurch. Dunedin, Hamilton. Hastings & 
Palmerston Nth. 
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Time code also aids deaf viewers 

TV Time, a "piggyback^* for sending captions in 
code on the bottom linr^f a TV screen, has given new 
hope to deaf TV viewers' 


A recent demonstration on American 
network television proved the value of a 
new TV-caption system for the hearing- 
impaired viewer. Developed by the US 
National Bureau of Standardis (NBS), 
Boulder Laboratories, the system offers 
deaf viewers a new look at television. 

Captions, sent in code by TV studios in 
New York, were viewed on TV receivers at 
a conference on “captioned television for 
the hearing impaired” held in Knoxville, 
Tennessee. The receivers there were 
equipped with a special decoder circuit that 
displayed the cUalogue of the regular 
program on the TV screen. 

Ttie captions, a pair of lines of print at the 
bottom of the screen, can be prepared in 
advance and added to the program, or they 
can be typed in as the program is aired 
(during live broadcasts, for example). They 
may originate at the network studio or at 
any local station, and the originating 
equipment is relatively inexpensive com¬ 
pared to the cost of a TV camera or other 
broadcasting equipment. 

Broadcast as part of the program, the 
captions do not interfere with normal 
reception and can be turned off if desired. 

Die caption service was deyeloii^ by Qie 
NBS Time and Frequency DiVt^iop as part 
of its TV Time system, 
provide precise time-of-day^ infortttation, 
emergency messages, and channel iden¬ 
tification — services benefiting all yiewers, 
not just the hearing impaired. 


The TV Time System was developed by 
NBS to disseminate accurate •time 
throughout the US. It codes a tiny portion of 
the signal that broadcasters normally 
transmit wito alphanumeric information 
such as time of day, channel identification 
and special messages. 

Die television industry has tried num¬ 
erous experiments with sign language 
subtitles and special scramblers using 
cable or phone lines to bring the audio 
portion of TV to the hearing impaired. 
%ese experiments have met with only 
moderate success because they tend to 
distract the audience with normal hearing. 
The television industry has been co¬ 
operating with NBS to demonstrate the 
system in order to overcome these ob¬ 
jections. 

NBS engineers estimate that the simplest 
time decoding module, which may be 
available as early as 1973, would cost less 
than $US20 if mass produced and installed 
in the factory. Captioning modules with 
numerous options to assist the hearing 
handicapped would be in the $US50 range. 

Local television stations would be able to 
buy the equipment to provide their viewers 
with precise time of day information, 
captions, channel identification, and visual 
emergency messages. None of these ser¬ 
vices would interfere with normal viewing 
or broadcasting. 

Time can be displayed directly on the TV 
screen in small numerals indicating the 


hour, minute, and second, or used to 
automatically correct an electric clock 
located in the TV set or at some distance. In 
addition to time, the system provides 
standard frequencies accurate to one part 
in 100,000,000,000. 

At present, only a few researchers with 
specially modified TV receivers can detect 
the signals. 

Existing TV receivers are not easily 
modified to provide this service. To be 
practical, and to keep the cost within 
reason, the. circuit and clock must be in¬ 
stalled by the manufacturer. It is interesting 
to note that a number of home TV sets are 
sold with built-in clocks. For a small ad¬ 
ditional cost, these clock-TVs could be 
designed to reset themselves automatically 
when the program being viewed contains 
time-code pulses. 

Die time code itself is not seen by the 
viewer and does not affect TV broadcast 
operation. During four of the thirty odd 
fields each second, the time-code generator 
imposes a coded 1-MHz signal on the active 
trace of line one. The equalising pulse is not 
disturbed. The code carries information 
designating the hour, minute, and second 
(HMS). This part of the code contains a 
unique digital prefix, enabling the decoder 
to recognise it and display it in proper 
sequence. The code is sent twice (code and 
complement) to avoid error. 

Die decoder in the TV set has a built-in 
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BATTERIES 


Eveready® Nickel Cadmium. 
When they run down, charge 
them up. The rechargeable 
batteries that stay the way they 
come. Completely sealed. 

And available in a wide range 
of shapes and sizes to suit your 
particular power needs. 

If you’d like to 

H^ilpil^. know more, clip the 
coupon and we’ll 
send you a brochure 
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TV Time, cont. 

digital clock that is set by the time code. If 
ho code is received, the digital clock 
**flywheels’* on its internal 1-MHz 
oscillators. The accumulated time error 
under these conditions will not exceed 0.1 
second per day. 

Once the code is received and recognised, 
it is displayed (when desired by the 
operator) as small numerals 20 lines hi^ at 
the bottom of the screen. The nunibers 
change in exact step with the master clock 
at the broadcast station or network origin. 
There is provision for selecting the time 
zone; daylight-savings>time corrections are 
automatic. 

If desired, the decoded BCD (Binary 
Cbded D^imal) signal for hours, minutes, 
and seconds can be distributed via cable to 
drive remote time indicators employing 
ordinary digital-display techniques. 

Although not intended for general use, a 
precise-time code with better resolution 
than one micro-second is also transmitted. 
This code is alternated with the HMS code 
on line one, and has its own digital prefix for 
identiHcation. It is not seen % the viewer 
and does not affect normal operation of the 
set. With suitable circuitry, the HMS decoder 
also recognises the precise-time code bqt 
does hot display it directly as it does the 
HMS. Instead, it measures the difference 
between a local clock (at the decoder site) 
and the standard or master clock, at Uie 
time-code injection point. It then reads out 
(in numerals on the screen) the time dif¬ 
ference, in micro-seconds, between the two 
clocks. 

The system cannot determine the total 
path delay between the clocks, and 
therefore treats this delay as a clock errori 
A user requiring precise synchronisation 
must calibrate his system by determining 
the total path delay from injection point to 
receiver. A one-pulse-per-second (1-pps) 
signal also is available from this system 
b^ause the internal comparison is made at 
a 1-pps rate. 

If this service is inaugurated on several 
networks, the user will be able to cross¬ 
check his results; this checking will permit 
him to discover if one of the network signals 
has been rerouted on the commercial 
microwave system. Experiments con¬ 
ducted by NBS indicate that this method of 
precise-time dissemination has an accuracy 
of about 2 to 3 micro-seconds over coast-to- 
coast paths. 

TTie complexity and cost of this system is 
slightly more than the HMS decoder. 
However, LSI, techniques promise to make 
the cost very reasonable and com¬ 
mensurate with the service obtained. 

A main feature of the proposed NBS TV 
time-and-frequency system is the low-cost 
availability of a precise frequency. This 
system supplements the measurement of 
frequency from IF or HF radio stations. The 
television frequency-comparison system is 
fast and accurate. 

The proposed TV time-and-frequency 
system also transmits a 1-MHz carrier 
frequency during the active portion of line 
one. During the interval between the first 
and second equalising pulses of line one and 
line 262 * 2 , the stable 1-MHz carrier is 
always transmitted without code 
modulation. 

At the decoder, this signal is recovered by 
a phase-locked oscillator in much the same 
way that the colour subcarrier is detected in 
a colour-TV receiver. 


US colour sets will not work on our colour signals 

presently costs between about $30 — $50. 
Whether this would be a proposition 
compared with buying a new 
monochrome set when one arrives will 
no doubt depend upon how much could 
be realised on the colour set before 
leaving. 

Note that the foregoing comments only 
apply to colour TV receivers from the 
USA, Japan or other countries which 
have been designed for the NTSC colour 
television system. With colour receivers 
from England or Germany it should not 
be very difficult to have them converted 
for Australian colour, as these countries 
use the PAL system which we will be 
using. The same may apply for receivers 
from other European countries, 
although there is a third colour system 
called SECAM which is used in France 
and the USSR and may also be used by 
other countries. A receiver designed for 
the SECAM system would be just as 
difficult to convert as an American set. 

It should also be noted that many of 
the Japanese electronics manufacturers 
make colour receivers intended for use 
in England, (^rmany and other coun¬ 
tries using the PAL system. Generally 
such receivers should also be relatively 
easy to convert for the Australian colour 
system, in contrast with those receivers 
from' the same manufacturers intended 
for the USA or domestic Japanese 
markets. So that travellers buying small 
portable colour sets in Asian ports 
should look very carefully at the 
transmissions. Most such receivers require specification plate to ensure that it is 
much the same work needed to convert a marked “CCIR*’ or ‘TAL-system,*’ and 
fqreign monochrome receiver, which not “NTSC” or “Secam”. 


Measurements at the NBS Boulder 
Laboratorif^ indicate that it is possible to 
calibrate a local frequency source to one 
pkrt in 10^ in half an hour using this ac¬ 
curate frequency. This represents an im¬ 
provement in frequency calibration of 
several orders of magnitude over any 
technique now available, and the cost is 
only a fraction of competitive methods. 

To receive the 1-MHz si^al, the user 
must have the frequency decoder or an 
HMS decoder. The 1-MHz frequency is then 
directly available for TTL digital ICs. 

The caption making facility of the TV 
Time system, which uses an entirely in- 
depend^t alphameric message processor, 
was develops as a convenient message 
channel from network to local stations. 

From this system came the idea to transmit 
messages to any home viewers who were 
willing to pay extra for the decoding units. 

The messages are transmitted during the 
portions of Ime one that are not used for 
time-and-frequency signals. These signals 
occupy the first 4 line ones of each second, 
leaving 24 line ones available for data 
transmission. An additional message 
processor could utilise 24 of the 30 slots-per- 
second in the even field on line 262 * 2 . 

The message processor encodes two 
ASCII characters on each of the 24 slots of 
the odd field. The data-transmission rate 
thus is 48 characters per second, or 96 if 
another processor is used. 

Messages are entered at the “send” 
terminal on a standard ASCII keyboard. 

Messages up to 512 characters in length (16 

ELECTRONICS Australia, August, 1972 23 


lines x 32 characters per line) may be en¬ 
tered and verified on a video monitor at the 
“send” terminal before transmission. 
Provision is included in the message¬ 
sending processor for storing two messages 
before transmission; storage is expandable 
by adding more memory cards. 

When the “send” key is depressed, the 
entire message block of 512 characters is 
transmitted. Transmission time is ap¬ 
proximately 15 seconds. 

At each local broadcast station in the 
network equipped with a message-receiving 
processor, the transmitted message is 
verified, stored, and displayed on a video 
monitor in the same format as transmitted. 
In addition to its ability to receive network 
messages, each receiving processor has 
provision for local-keyboard entry. Local 
broadcasters thus can use it as a video title 
generator, with all 64 ASCII characters 
available. However, messages cannot be 
returned to the network using the message 
receiver. The message-receiving processor 
operates in conjunction with the 
receiver time decoder. 

The TV Time system is expected to 
provide private industry with technology to 
supply many new services to TV viewers, 
such as stock market reports, classified 
advertising, informational and educational 
programs, racing results, etc. It could 
eventually be interconnected with a two- 
way system which makes use of the stan¬ 
dard telephone keyboard to respond to 
incoming questions — possibly for voting or 
for program popularity surveys. ® 


Jamieson Rowe’s question-and- 
answer article on colour TV in our April 
issue has prompted another question: 
Should American immigrants who own a 
colour set bring it with them to Australia 
or is it better to sell it there and buy a 
localsetwhencolour starts here in 1975? 

We thought cur readers would be in¬ 
terested in Jim Rowe’s answer, which 
follows: 

Unfortunately an immigrant who 
hopes to use his set to receive Australian 
ccuour TV programs is almost certain to 
l:« disappointed. The reason for this is 
that al&ough American, Japanese and 
other colour receivers made for the 
NTSC colour system use many of the 
saihe basic parts—- like the expensive 
colour picture tube — an important 
section of their internal circuit wiring is 
quite different frpm that required to 
receive the PAL colour signals. 

this being the case, to convert such a 
receiver would involve virtually com¬ 
plete redesign and rebuilding of the 
critical section of the circuit. And 
generally diis would involve many, 
many hours of work for a highly 
qualfried engineer, assuming that you 
Could Hnd one capable and willing to do 
the job. The cost would necessarily run 
to hundreds of dollars, if carri^ out on a 
commerciai basis. 

An NTSC system colour set can 
generally be converted relatively easily 
to receive our present monochrome 
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Indian 

Television 

Industiy 

A report from N. VISWANATH 

The expanding Indian TV receiver 
industry is going its own way, 
preferring to do local research and 
development rather than adopt 
foreign designs. With several new 
transmitters under construction, 
the future looks bright. 


Ihe Indian television industry has made 
rapid strides in the two years since its in¬ 
ception. Having all the ingredients of 
growth, this infant industry is now gearing 
Itself to meet rising demand with the setting 
up of five new television broadcast stations. 

At present, New Delhi is the only city in 
India with a TV station. TTie proposed five 
stations are to be located at: Bombay, 
Calcutta, Madras, Kanpur and Srinasar. 

In spite of late entry into the field of 
electronics, Indian television sets have been 
based on indigenous know-how with a 
minimum of foreign technology being used. 
The sets stand well in comparison with 
international standards. 

Hie Central Electronics Engineering 
Research bistitute at Pilani in Rajasthan 
State developed an indigenous television set 
in 1959 long before the Indian television 
industry was born. It took many years for 
the Government of India to realise that 
production companies could be set easily 
in the country itself. Then licensing 
procedures took a long time, and not until 
1969 could the first factory roll out the sets. 

A few Indian entrepreneurs put their 
confidence and faith in the technological 
know-how of the Pilani Institute and in¬ 
vested large sums of money to set up fac¬ 
tories to produce TV sets. 


A group of villagers watching an educational television program on agriculture near New 
Delhi. Many of the larger sets are bought by whole villages and "Teh Clubs" for com- 
munity viewing. Battery portable sets are now becoming available for villages without 
electricity. 


The Government of India then gave 
licences to four companies with a capacity 
of 30,000 sets annually — J.K. Electronics 
Telerad, Polestar and Telestar. This was 
mainly based on the demands of Delhi 
alone. Two of the manufacturers — Polestar 
and Telestar — belong to the small-scale 
consortia, while J. K. Electronics and 
Telerad are in the large-scale sector. 

An original quota of 10,000 sets was 
granted to J.K. Electronics and Telerad per 
annum, while it was 5000 sets per year for 
Polestar and Telestar. The first factory, 
J.K. Electronics, first produced TV sets 
(which were kept for sale in Delhi) in 
February 1969. Since then, several thousand 
sets have been produced. 

By autumn of 1970, all four rompanies 
went into production and within months 
they were able to reach production suf¬ 
ficient to meet the demand of receivers in 
the Delhi region — estimated as 20,000 sets 
per annum. Recently, Bharat Electronics 
Limited, Bangalore, and Electronics 
Corporation of India, Hyderabad, were 
granted licences for a capacity of 20,000 sets 
each per annum. 

The two large-scale companies have a 
capital base of Rsl2 lakhs (1.2 million 
rupees, or at 8.5 rupees to the dollar, about 


$140,000) each; the small-scale companies 
each have a capital of Rs7.5 lakhs ($^,000). 

A remarkable feature of the Indian sets is 
that ^ey have certain advantages not 
possessed by some imported sets, eg DC 
restoration, noise inverter, auxiliary sync 
circuits, etc. In particular, the picture 
quality is clearer and sharper than im¬ 
ported sets. This has been possible by the 
greater care taken to ensure the best 
quality at a little extra cost. Many foreign 
TV manufacturers cannot do this because of 
their large-scale production, hi^er cost of 
labour, and fierce competition which 
compel them to effect small economics 
which, in turn, affect picture quality. 

In television technology, thermionic 
valves, transistors, and integrated circiuts 
represent first, second and third 
generations. The Pilani Institute has 
already displayed prototypes of 12-inch 
portable transistorised sets and Polestar in 
Bombay has leap-frogged one step by going 
into the third generation of IC technology. A 
completely IC-based TV set has yet to come 
off file assembly line, however. 

The price of an Indian 23in TV receiver is 
about Rs2400 ($280), of which Rsl780 ($210) 
is the ex-factory price, Rs 178 ($21) is excise 
duty, Rsl95 ($23) is sales tax, Rsl30 ($15) is 
for the aerial. The balance is for in¬ 
stallation. 

As compared to Indian sets, the cost of a 
23in Japanese set is only Rs800 ($95), while 
that of a European set is about Rsl500 
($175). The main reason for the high cost of 
the Indian sets is the high prices of various 
components, especially picture tubes which 
are imported at about Rs350 ($41) each. Any 
reduction in component prices is not 
possible until the new stations at Bombay, 
Calcutta and Madras create an increase 
demand for receivers. 

Some attempts are, however, being made 
by the four original companies to develop 
and market cheaper sets, ie 12 inch and 

An 11-inch fully transistorised set made by 
the Electronics Systems Division of the 
Indian Space Research Organisation, 
compared in size to an earlier model. 
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Technicians at work in the Indian Space 
Research Organisation, one of the newer 
TV receiver manufacturers in India. 


even 12 inch portable sets suitable for 
smaller rooms. The 23 inch sets are good for 
hotels, classrooms and community-viewing 
in Tele clubs. A 19 inch set has now been 
marketed at Rs 1,700 ($200). With increased 
production, this price is expected to come 
down to RslSOO ($175) each. 

Polestar of Bombay was the first to put on 
sale India’s first deluxe TV set, named 
*’Standard”. The main features of this set 
are: 

59 cm (23in) implosion-proof picture tube. 

Front-mounted 2-speaker system for for¬ 
ward, hifdi-fidelity sound. 

Vertically-mounted decorative front panel. 

Auto-synch and noise-inverter stages for 
crisper pictures. 

Champagne-gold “mask” for elegant pic¬ 
ture-frame effect. 

Recently, the Electronics System 
Division (ESD) of India’s Space Research 
Organisation at Ahmedabad, released three 
models of a new transistorised TV set 
suitable for use in villages not served by 
electric power. They are in sizes of 11 in¬ 
ches, 19 inches and 23 inches. The respec¬ 
tive prices are: RslOOO; 1590; and 1700. It is 
now proposed to manufacture 200,000 sets of 
this category in the course of 1972. 

The ^mbay TV station is expected to be 
ready by December this year. It will have a 
1000ft broadcast tower. Equipment like the 
video, transmitter and the relay apparatus 
has been obtained through West German 
aid. The total cost of the equipment is about 
10 million rupees. Other expenses have been 
put at 7.5 million rup^s. West Germany has 
started training Indian technicians to man 
the station. ® 



You only have to 
take one a year 

for Cfassicul Records join World Record dub 


World Record Club offers you 21 classical records monthly — 
from which you have to take only one record a year! There’s no 
other obligation, no catch, no hidden conditions. 

In W.R.C.’s current programmes are records from E.M.I., 
Melodiya, Decca, Erato, His Master’s Voice, Lyrebird, Lyrita, 
Harmonia-Mundi, Westminster, Columbia and others — priced 
at only $3.39, a saving of $2.61. Also reel to reel stereo tapes, 
8-track cartridges, cassettes! 

Remember: You only have to take one record a year — you 
order exactly what you want, you are sent only what you order. 
NOTE: The Beatles, The Seekers, Mantovani, Acker Bilk, Rolf 
Harris, Glen Campbell, Cilia Black, Janis Joplin, Jimi Hendrix 
and a hundred more are also released by W.R.C. — on record, 
tape, cassette and cartridge. 

SEND FOR DETAILS —THERE’S NO OBLIGATION 


TO WORLD RECORD CLUB 299 Flinders Lane, Melbourne, 

3000 

Please send me without obligation details of: 

□ RECORDS □ REEL TO REEL TAPES □ CASSETTES □ 8-TRACK CARTRIDGES 

NAME Mr. Mrs. Miss. 

ADDRESS. 
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Here is a modern solid state design which offers high sensitivity, low noise 
and full bandwidth, combined with modest cost. Built on a small printed 
wiring board for easy assembly, it features a protected dual-gate MOSFET 
in the RF, stage, and a balanced FET mixer. 
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by IAN POGSON 


; As a follow up to the 130 Tunable IF 
^Receiver described in April and July, 1972, 
we now present a companion converter for 
the 52-54MHZ band. In arriving at a suitable 
design, several factors were kept in mind. 
The converter must be economical and easy 
to build, but it must also be a good per> 
former. It should also be easy to adjust and 
give rise to a minimum of spurious 
responses. We believe that all these points 
have been met satisfactorily. 

In addition to the above features, in 
common with the 130 Receiver, it must be 
possible to operate it from a 12 volt DC 
supply, either stationary or mobile. For 
^mobile use, positive or negative earth 
connection should also be available. 

A look over the circuit will show how this 
has been done. The RF amplifier is the now 
familiar cascade. Rather than use a pair of 
discreet FETs, we have used a Motorola 
dual gate MOS field effect transistor 
(MPF121), which also features diode 
protected gates. In addition to the obvious 
advantage of using only one device in this 
stage, the particular arrangement permits 
a very simple circuit, with a minimum of 
components. The price may well be less 
than for two discreet FETs which would 
otherwise be needed. 

Although the MPF121 dual gate FET is 


diode protected, we have provided for an 
external pair of protective diodes, such as 
OA91, on the aerial input to the board. These 
are optional and the choice is left to the 
builder. 

To help in achieving as wide a bandwidth 
as possible, we used two pairs of coupled 
circuits at signal frequency, one each at the 
input and output of the RF amplifier. These 
are adjusted and tuned to achieve this end 
and more will be said about this in the 
alignment details. 

The mixer uses a pair of balanced FETs, 
type 2N5485. This type of mixer was chosen 
on the score that it is possibly one of the 
most economical ways of obtaining good 
mixer performance with a minimum of cost 
and complexity. Using active device ob* 
viates the need for an additional amplifier 
following, and by balancing the mixer, 
oscillator breakthrough is reduced to a 
minimum. To ensure balanced operation of 
the mixer, provision is made to finely adjust 
the balance with a 2.2K potentiometer in the 
sources of the FETS. 

The functions of providing a suitable load 
for the drains of the two mixer FETs, im¬ 
pedance and balance to unbalance trans¬ 
formation are all incorporated in a small 
transformer wound on a TV **balun*’ ferrite 
core. Again, the approach is one v^ch is 


simple, economical and effective. 

The source of injection into the mixer 
from a crystal involves one stage only. Use 
is made of a crystal oscillating on its third 
overtone and directly on the wanted 
fre<juency of 46.5MHz. Not only does this 
avoid an additional multiplier stage, with 
its consequent economy, but it also avoids 
the need to generate the wanted frequency 
at a sub-multiple, which can be an extra 
source of unwanted spurious responses in 
the overall receiving system. The oscillator 
uses a conventional bipolar transistor and 
the circuit is one as recommended by the 
crystal manufacturers, Hy-Q Electronics 
Pty Ltd. 

The crystal frequency of 46.SMHz which 
we have used, is arrived at so that we can 
use it on the 13a Receiver which tunes from 
3.5 to 7.5MHz, with 52 to 54MHz being 
covered between 5.5 and 7.5MHz If it is 
desired to use another tunable IF range, 
then the crystal frequency will have to be 
changed accordingly. As an example, siq>- 
posing we wish to tune from 10 to 12MHz, 
then a crystal frequency of 42MHz will be 
required. 

On the printed board, provision is made 
for a diode in the positive supply rail, to 
guard against possible damage due to 
inadvertent reversal of the supply polarity. 
As part of the provision for mobile use, a 
number of terminations are also provided to 
allow the greatest flexibility with regard to 
connection dr hot of either side of the supply 
line to frame. 

Although the idea is by no means original, 
an unusual feature is incorporated wifii the 
terminations mentioned above. We have 
provided facilities so that the power supply 
may be fed from the receiver into which the 
converter is coupled, via the centre con¬ 
ductor of the coaxial cable between the two 


2X2N5485 
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The prototype converter. The output to the tunable IF is at the right. 


units. The supply return is via the outer 
braid of the cable. This eliminates the need 
for extra conductors between the units, and 
simplifies bandswitching, o v : 

There is nothing very special about any of 
the components but a few words about some 
of them may be helpful. Most of the 
capacitors in ^e prototype are ceramic and 
it would be wise to stick to those specified in 
the parts list, unless you have any par¬ 
ticular reason for departing from it. 

The balun core which we used for the 
output transformer is readily available and 
any similar core to those specified should 
be in order. The slugs for the coils which we 
have called for are ideal for the purpose. 
However, any slug between 7 and 8mm in 
diameter and '/^in long should suffice, 
provided it is suited to the frequencies in¬ 
volved. 

With respect to the transistors, we 
strongly suggest that you use the FETs 
which appear in the prototype. The crystal 
oscillator transistor may be any near 
equivalent to the BF115 or SE1002. The 
diodes may be substituted with any other 
similar types. As mentioned earlier, the twa 
OA91 protective diodes are optional and 
although we have provided space for them 
on the board, we have not fitted them. The 
power diode in the positive supply line may 
also be omitted but it provides very 
worthwhile protection against accidental 
reversal of the supply polarity. 

The crystal which we used was made by 
Hy-Q electronics. The type is given in 
the parts list and these details should be 
quoted when ordering. There are a number 
of other manufacturers who make a similar 
type of crystal and any of these should be 
satisfactory. Only modem crystals made 
specially for this service are likely to be 
satisfactory. The idea of using an old type 
FT243 can be ruled out as the likelihood of 
one of these even functioning at all in this 
circuit is rather remote. 

The type of coaxial sockets will naturally 
be up to the choice of the individual, as they 
will more than likely have to fit in with 
existing equipment. Also, the case which we 
have used is a standard line and may be 
obtained readily, some builders may have. 


other ideas regarding housing of the unit. 

Perhaps the best place to start with the 
construction would to wind the five coils 
and the output transformer. The coils are 
simply wound directly on the slugs and this 
residts in an efficient coil with a minimum 
of cost. The wire must be wound firmly 
around the slug, so that it does not spring 
open to result in an unduly loose slug. Hie 
taps may be made by determining the spot 
on the wire, cleaning the enamel off for 
alx)ut ‘/tin. l^e bare wire is tinned and this 
length is bent back on itself and 
straightened out from the two junctions of 
the solder and enamel. The coil is then 
wound with the tap facing outwards and 
with turns added each way so that the tap 
appears at the right number of turns. 

^en each coil is wound, the ends are 
bent radially and cut off with a lead of ‘^in 
or so. This lead is stripped of enamel and 
tinned. Later, on assembly, the lead may be 
cut precisely to the required length. 

The output transformer is “trifilar” 
wound. This means that we start off with 
three lengths of wire, sufficient to wind on 
the required number of turns. The three 
wires are brought together in parallel and to 
make threading through the holes of the 
core easier, a sewing needle may be used. 
Thread the wires through to the centre first 
and wind on 10 turns. Then change the 
needle over to the other end of the wire and 
wind on another lO*^ turns. The extra half 
turn allows the start and finish of the 
windings to appear at opposite ends of the 
transformer assembly. This allows more 
convenient terminations on to the board. 

The three windings are terminated as 
shown in the diagram and preparatory to 
this, each of the six ends are cut to a length 


The terminations of the output trans¬ 
former. 


"OXFORD” 

RADIO CHASSIS - 

INSTRUMENT CASE - 
ENGRAVED & PRINTED PANEL 

"MINI BOXES” 
(Aluminium) 
HEATING SYSTEMS 
PTY LTD 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
4 lines 


GOODMANS 
POWER RANGE 
LOUDSPEAKERS 

Recommended for: 

• P.A. 

• Guitars 

• Bass guitars 

a Electronic organs 

• Acoustic research 
e Pest control 

e Alarm systems 

For reliable total sound 
performance specify and 
use Goodmans Loud¬ 
speakers leaders in the art 
of loudspeaker design for 
over 40 years. 

Available at all leading Hi-Fi 
retailers. 


Trade enquiries:- 

Thorn Electrical 
Industries, 

123 Bamfieid Road, 
WEST HEIDELBERG, 
Victoria 3081. Tel. 
459 1688. 
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Triode Tliyristor 

(SCR):?; 


ht.' 
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C122 

EX 

STOCK 


8A RMS Up to 500 Volts 


The C122 is a moulded silicon plastic SCR which incorporates 
General Electric’s new POWER-GLAS glassivation process. This 
process provides for an intimate void-free bond between the 
silicon chip and the glass coating, significantly improving 
performance and reliability. 

FEATURES: 

# Glassivatedsilicon chip for maximum reliability in AC or DC circuitry 

# No maximum torque limit on mounting screw 

# Round leads — greatly simplifies customer assembly 


MAXIMUM ALLOWABLE RATINGS 


Type 

Repetitve Peak Off-State 
Voltage, VormQ) 

Tc = -^O^C to +100°c 

Repetitive Peak 

Reverse Voltage, 
VRRMfllO) 

Tc =-40°Cto +100°C 

Non-Repetitive Peak 
Reverse Voltage, 

VrsmOJCI 

Tc =-40°Cto +100°C 

C122F 

50 Volts 

50 Volts 

75 Volts 

C122A 

100 Volts 

100 Volts 

200 Volts 

C122B 

200 Volts 

200 Volts 

300 Volts 

C122C 

300 Volts 

300 Volts 

400 Volts 

C122D 

400 Volts 

400 Volts 

500Volts 

C122E 

500 Volts 

500 Volts 

600 Volts 



AUSTRALIAN GENERAL ELECTRIC LIMITED 

y . 

86-90 BAY STREET. ULTIMO. PHONE 2123711 


DISTRIBUTORS: 

Fairchild Australia Pty Ltd, Melbourne, Tel: 723 4131; Sydney Tel: 439 4355 
Watkin Wynne Pty Ltd, 32 Falcon St, Crows Nest. Tel: A3 2107. 

PB Components, Melbourne, Tel: ^ 2766 
The National Fl«rtrical and Engineering Co. Ltd. 

Tel: Wellington 553-709: Auckland 599-089. 


GEC-Elliott Automation, Sydney, Tel: 439 1922. 
GEC-Elliott Automation, Melbourne, Tel: 387 2811 
GEC-Elliott Automation, Adelaide, Tel: 71 7971 
GEC-Elliott Automation, Brisbane, Tel: 32 0^1 
H. Rowe & Co Pty Ltd, Perth, Tel: 28 5444. 
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Using this photograph and wiring diagram, constructors shouldJiavejjo difficulty follow¬ 
ing the author's layout. 



of about lin. The job of tinning the ends may 
be left until the transformer is actually 
being mounted on the board, at which time 
the actual lengths can be determined. 

The actual job of assembly is particularly 
easy as a printed board is used. All of the 
smaller components, such as the resistors 
and capacitors may be soldered in place 
first, followed by the other items and 
possibly leaving the transistors and crystal 
last. TTie crystal oscillator coil may be 
mounted so that it just clears the board but 
the other two pairs should be stood off by 
about 5 / 16in or so. This is necessary so that 
the actual spacing and so the coupling 
between the pairs can be varied on align¬ 
ment. The usual care should be exercised 
when soldering, to make good joints without 
overheating vital components. 

It may be noticed from the photograph 
that ^ere is a vertical shield between the 
FET cascode RF amplifier and the 
balanced mixer. We found it necessary to fit 
this in the interest of stability. The position 
of the shield is not vital and it may be fitted 
as i^own, or it may be moved betwwn other 
components towards the RF amplifier. We 
used a piece of tin plate lV 4 in wide x l^in 
high. The width is important but the height 
may be reduced if desired. The shield is 
held in place by two pieces of 18-20 gauge 
tinned copper wire. The wire is soldered to 
the negative copper of the board, brought 
through two holes suitably positioned, with 
^ 4 in or so above the board. The shield is then 
soldered to the two wires. 

Having more or less completed the board, 
dictated by the application of the converter 
and the method of feeding power to it, there 
are some extra connections which will need 
to be made to suit. If the converter is to be 
used for mobile work, the question of 
positive or negative earth may have to be 
considered. As may be seen from the cir¬ 
cuit, provision is made for jumpers to be 
fitted to the board so that either side may be 
connected to frame. This is straightforward 
and is self-explanatory. 

If separate supply leads are to be used 
from an external source, then the -i-12y and 


1 Case and lid, 5% in long x 3in wide x 
214 in deep 

1 Printed board, Sin long x 2% in wide, 
72/C8 

1 Crystal, overtone type, 46,500kHz 
iO.OOa^i, ambient temp, QC18 
(HC18/ U). Hy-Q type PES or similar 

5 Neosid 7.6mm x Vi in long, grade 900 
slugs with hex bore 

1 Neosid type 1050/ 1 / F14, or Ducon 
type F684, Q2 balun core 

1 Transistor, MPF 121 (Motorola) 

2 Transistors, 2N5485 (Motorola) 

1 Transistor, BF115, SE1002 

1 Diode, EM401 

2 Diodes, OA91 (optional) 

2 Coaxial sockets 

4 Spacers, Hin long x Vi in OD, Vein 

clearance hole 

Screws, nuts, solder lugs, hookup wire, 
solder, etc. 

CAPACITORS 

3 12pF NPO ceramic 

1 15pF NPO ceramic 

1 33pF NPO ceramic 


-12V connections will be made to points 1 
and 2, respectively. If on the other hand, you 
c\evi to feed the supply via the output coax 
cable, then for negative earth the braid of 
the cable, point 4, will be connected to point 
2, and point 3 which corresponds to the inner 
conductor will be connected to point 1. 
Alternatively, for positive earth, 4 would be 
connected to 1, and 3 to 2. 

At this point, for readers who are not 
familiar with this method of feed, this is 


1 47pF NPO ceramic 
1 68pF NPO ceramic 
1 l(X)pF polystyrene 
3 .OOluF lOOV polyester 

1 .0047uF 25V ceramic 

6 .OluF 25V ceramic 
1 0.1 uF 25V ceramic 

RESISTORS {V 2 watt) 

1 100 ohms 

1 220 ohms 

3 470 ohms 

1 560 ohms 

1 2.2k trimpot 

1 4.7k 

2 10k 

1 82k 

1 100k 

1 220k 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for our prototype. Components with higher 
ratings may generally be used providing 
they are physically compatible. Com¬ 
ponents with lower ratings may also be 
used in some cases, providing the ratings 
are not exceeded. 


how it is done. The connections for the 
converter end have already been 
established. At the receiver or tunable IF 
end, the 12 volt supply has to be fed into the 
coax cable without interfering with its 
ability to pass the wanted signal. 

At the input to the receiver, a blocking 
capacitor is introduced in series with the 
centre conductor of the cable and the 
normal aerial terminal of the receiver. The 
+ 12V is fed into the coax centre conductor 
via an RF choke of 500uH to ImH or so. The 
bottom end of the RF choke may need to be 
bypassed to earth. This and the blocking 
capacitor may be a O.luF ceramic 
capacitor. The negative supply is connected 
via the braid of the coax cable. 

An alternative method, which avoids the 
need for an RF choke, is to series feed via 
the receiver aerial coil. The centre con¬ 
ductor of the cable is connected directly to 
the aerial input and the bottom end of the 
same winding is lifted from earth. This ^ 
point is bypassed with a O.luF capacitor and 
perhaps a small amount of decoupling with 
a 47 ohm resistor, through which the -1-12 
volts is introduced. 

At this stage, a check should be made to 
make sure that there have been no errors or 
omissions in the assembly. Satisfied that all 
is well, the slugs in all coils are set so that 
they are about half way into the winding. 
'The preset potentiometer in the mixer 
sources is set to mid-position. 

Power may now be applied and it would 
be a good idea to check that all voltages are 
reasonably close to those shown on the 
circuit. It must be emphasised that there 
will be discrepancies due to spreads in 
components but this is normal. Satisfied 
that all is well, we are now ready for 

(Continued on page 125) 
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Thedo it yourself amplifier for ^ 

technical people who hate solderirig ioris. 



(The Sinclair Project 605) 


The Sinclair Project 605 is a ready- 
to-assemble 30 watt hf-fl stereo 
modular amplifier containing the 
new Masterlink connector unit 
The Masterlink is the heart of your 
Project 605. AM inputs and outputs 
are routed through it by colour 
coded, push-fit, ready tagged wires. 
There’s no messy soldering, nor 
professional skill required. 

Simply follow the instruction man¬ 
ual provided, which shows in full 


size working diagrams, each step. 
The Sinclair Project 605 Amplifier 
Kit comprises 2 power amplifiers, 
pre-amplifler/control unit, power 
supply, Masterlink connector unit, 
instruction manual and ail tagged 
wires. 

It’s the simplest, most economical 
way to the world’s finest high 
fidelity. 

Ask your Hi-Fi dealer now or send 
coupon for full particulars. 


GOLDRMG 


Engineering (A’asia) Pty Ud. 






c/ 




New South Wales: 26 Ricketty Street, Mascot 2020. Telephone 67 6088. 
Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. 2604. Telephone 95 8248. 
Victoria: 162 Pelham Street, Carlton 3053. Telephone 347 5177. Queens¬ 
land: 32 Balaclava Street, Wooltoongabba 4102. Telephone 91 4972^^ 
South Australia: 207 Flinders Street, Adelaide 5000. Telephone 
23 3488. Western Australia: 32 Northwood Street, Leederville 6007^^^ ^ 
Telephone 8 4988. ^ 
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A further group of simple transistor projects, each using less than 20 low- 
cost components. 


by JULIAN ANDERSON I 


One of the main aims of this series of 
projects is to introduce readers to a wide 
variety of simple circuits. With some ex¬ 
ceptions, a few components can be made to 
do the job of a large number of components 
though less efficiently; however efficiency 
and accuracy are not always of prime 
importance. By designing and writing 
articles on very simple proj^ts, I am not 
pretending that highly complicated circuits 
are a waste of time. 

TTiis shows up the *Take 20’’ philosophy; 
some designers — most of them in fact — 
try very hard to make their equipment 
operate as perfectly as possible. The 'Take 
20” attitude is to use the absolute minimum 
of components that will do the job. Of course 
the fewer components used, die easier the 
project is to build and the less the likelihood 
of mistakes. 

Signal Generator 

I mention this because our first proj^t 
this month is an RF signal generator, which 
while very simple, will prove very useful 
when building other equipment and lining 



generator and BFO. ^ 

i 

Up superhet receivers, as well as acting as a 
beat frequency oscillator (BFO) for radios 
using either a 455kHz or 1.6MHz IF. It 
cannot however be compared to other 
designs for signal generators or com¬ 
mercial equipment of this type. 

Fig. 1 i^ows the circuit. It consists of a 
straight-forward Hartley oscillator using a 
high gain NPN transistor. There is hbwever 
no need to use the BC108, almost any RF 
transistor could be used — Such as the old 
faithful OC44 — except of course when PNP 
transistors are used the battery polarity 
must be reversed. 

Coils are not the easiest things to con¬ 
struct and where possible I try to use 
readymade ones, in this case an IF trans¬ 
former of 455kHz. Most of these are fitted 
with a capacitor of 250pF or below, and by 
removing this and replacing it with a 
variable capacitor we will not only be able 
to tune to the IF but also cover tho complete 

. . wiiiiiiiiiiiiiiiw w iiiiiMiHWMi M iiiiwii ii. . 

Reproduced from “Practical Wireless'’, by 
arrangement. 


r 

range of the medium wave broadcast band, 
if not on fundamentals then on harmonics. 

The tuned circuit comprising the IF coil 
and VCl is in the collector circuit and 
feedback is by means of Cl which couples 
back part of the signal to maintain 
oscillation. The value of Cl can be almost 
anything between lOpF and l,000pF, its 
actual value being unimportant. Rl pro¬ 
vides the base bias. i 

Building the si^al generator is a simple 
matter and should present no problems; the 
layout of the components is shown in Fig. 2. 
The prototype was built on a pin-board but 



Fig 2. A suggested component layout for 
the signal generator. 

Veroboard or Paxolin could easily be used. 
For equipment of this type an on / off switch 
is hardly necessary and removing the 
battery terminals will sej-ve this function. 

After switching on place the unit near a 
superhet radio tuned to a station and adjust 
VCl until a whistle is heard. Unscrew the IF 
adjusting core and retune until VCl is 
nearly in the fully-meshed position 
(maximum capacitance) when the whistle 
is heard. Some IF transformers will not be 
suitable for tuning this low but the actual 
position in unimportant. Set your radio to 
530kHz and mark the position of the setting 
of VCl when the signal generator is on that 
frequency, similarly tune to 1,600kHz and 
mark the position. 

ITiese two points, together with a mark 
where a whistle is heard on all stations, will 
be all that is necessary for lining up a 
superhet on the medium wave band. If the 
unit is tuned to the IF frequency of a 


Parts for Signal Generator 

HI 390k % watt miniature 10% 
Cl 68pF — see text 
VCl dOOpF variable 
Tri BC108 — see text 
IF Transformer, 455kHz 

Miscellaneous 

Paxolin board, 9V battery, 
battery dips, knob etc. 


receiver and placed near it a beat note will 
be heard enabling CW and SSB trans¬ 
missions to be heard; all in all your signal 
generator should prove to be a very useful 
piece of equipment. 

Lie Detector 

Assuming that the reader has a 
multimeter, this project should cost no 
more than about 50c since it consists simply 
of a single transistor, with no associated 
components "pepping up” the performance 
of the resistance range on a multimeter. 

Lie detectors are not very accurate 
pieces of equipment but they do work in a 
vague sort of way using a very simple 
principle and they provide endless hours of 
fun. The principle of simple lie detectors is 
that the skin resistance of a person varies 
with changes of emotion. These changes can 
easily be measured and are surprisingly 
rapid especisdly when the emotion is fear. 

Many readers will know that a reading of 
skin resistance can be obtained using the 
hi^ resistance range on a multimeter 
simply by holding the probes, one in each 
hand. The actual resistance varies enor¬ 
mously — between about 20k and 30Qk but 
under most conditions the resistance is 
between 100k and 250k. Cheaper 
multimeters will certainly show a reacung 
for this sort of resistance but it will almost 
certainly be at the extreme end of the scale 
and to observe changes of about 5 per cent is 
very hard. 

It is however very easy to increase the 
sensitivity of the meter just by connecting a 
transistor’s collector and emitter to ttie 
meter and taking the probes from the base 
and collector. The battery inside the meter 
(1.5V in most cases with additional 9V or 
15V ones in the better types) provides the 
supply voltage and it will quickly be seen 
from Fig 3 that a very high resistance in the 
base-collector circuit of the transistor 



Fig 3. The lie detector circuit. The com¬ 
ponents within the dotted line are those in 
the multimeter itself when switched to a 
resistance range. 

brings about a greater current flow through 
the meter and thus effectively registers a 
lower resistance. 

Note that the positive connection to a 
meter is actually die negative connection to 
the battery and so the connections to the 
transistor are made in what appears to be 
the wrong way around. 

A silicon NPN transistor should be used 
(so here the meter positive lead goes to the 
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With your interest in 

eiectro-mechanics 
you’re worth more 
money in computers. 


apply now for our specialist' 
course in computer technology. 


The Computer Industry needs men 
trained in the technical-mechanical 
side of computers. The industry is 
showing how great is its need by 
the kind of money it’s paying. 

If you are over 18 years of age, and 
have a keen interest or background 
in electro-mechanics, you should 
apply. You will be trained in the 
skills needed to install and main¬ 
tain electronic computers and 
associated electro-mechanical 
equipment including practical 
training on the largest computer to 
be installed in Australia in a private 
vocational school. 

Control Data Institute Division is an 
international specialist school in 


DIPLOMA COURSE 
Commences 16th Aug., 1972 


CONTROL OATA 


RING 
929 7266 


283 Alfred St. Nth., Nerth Sydney 2060 


computer education. Our Sydney 
school is one of 25 world-wide and 
the first opened in the Southern 
Hemisphere. Control Data itself is 
one of the world’s leading manu¬ 
facturers of computers. We will 
teach you as only a computer 
manufacturer can. 

Programming courses also avail¬ 
able. 


Control Data Australia Pty. Ltd., 
Institute Division, 

283 Alfred Street North, 

North Sydney 2060. CD1164 

Please send me details of your 
courses. 

Name._ 


Addiress.. 


Phone_ 

Occupation- 


..Postcode.._ 


EA AUGUST 72 


emitter) and a 2N2926, BC109 or BC108, or 
any similar type is ideal. These transistors 
have very low leakage and very high gain 
and will bring the meter reading to the 
centre portion of the scale. 

llie same circuit is also applicable for 
measuring very high resistances or 
checking insulation. Using the circuit shown 
most meters will give a decent reading for 
20M — something quite outside their normal 
scope. Your scale will of course bear no 
relationship to the resistance being 
measured but it is a relatively easy matter 
to plot points on a grai^ using known 
resistances for calibration. 

The transistor itself should be mounted on 
solder tags fixed to a small panel of perspex 
or polythene. The resistance of wood or 
similar sorts of material will upset the 
readings. The hand held probes can be 
made from brass or copper rod and when 
used these should be Hrmly held. 

'The use of the lie detector can be very 
amusing and provide hours of fun at parties. 
There is an admirable solution to the 
inevitable sceptic who mocks the test — 
pour your drink over his hands! The sur¬ 
prise itself should be enou^ to produce the 
reaction but what he will probably not know 
is that the liquid will improve the ^be 
contact and increase the reading. (Use 
water with little salt in for this emergency 
measure — it looks quite like gin or vodka 
and after all you don’t want to waste your 
drink do you!) 

Two-trans/sfor Radios 

From the letters we receive it would seem 
that there are thousands of readers con¬ 
tinually constructing simple radios using 
one, two or three transistors. I can well 
understand these people since I belong in 
their ranks and must have built over 50 of 
these in various sizes and to different 
designs in the last few years. 

I make no apology for describing two 
more radios. A one transistor and a three 
transistor design have already been 
described in May, 1972 and July, 1972, 
respectively. 'The first circuit described 
here is particularly suitable for 
miniaturisation and although no direct 
constructional details are given, several 
comments are made later regarding 
component choice etc. 

TTie problem with many published 
designs is that to achieve the high gains 
necessary for such sets very accurate 
biasing etc is required, and since tran¬ 
sistors have appreciable spreads in their 
characteristics the published circuits will 
only work well with ones used in the pro¬ 
totype. The circuit shown here (in Fig. 4) 
has been thoroughly tested and over 30 
transistors were tried. All worked well and 
only one resistance has to be chosen with 
care for the complete circuit to be sensitive 
and stable. 

The supply voltage can vary between 3V 
and 15V with no circuit modifications 
though performance is, of course, better 
using the higher supply voltages. The cir¬ 
cuit has very hi^ gain and so the ferrite rod 
aerial — which is a problem when 
miniaturisation is the aim — can be very 
small. The prototype uses a V^in x %in size 
cut from a longer length. 

VCl, Ll and Cl comprise the tuned circuit 
and the overwind on Ll auto-transforms the 
^F picked up and feeds this to the base of 
Trl. The collector of Trl is connected 
directly to the base of Tr2 whose emitter 
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Parts for Reflex Receiver 

R1 3.3k 10%, % watt — see text 

Cl O.OluF 

VC1 250pF variable 

L1 See text 

D1 0A91 diode 

Tri BC108 

Tr2 BC108 

Earpiece, 2k nnagnetic type 
9V battery 
On / off switch 


Fig 4. The circuit of the first two-transistor radio. If the jack socket is connected as shown 
a switch is unnecessary. 


voltage is raised to the necessary level by 
R3 smoothed by C2. Detection takes place in 
Tr2 and the rectified RF is smoothed by C3 
connected between the negative and the 
collector of Tr2. R2 acts as the collector load 
of Trl and provides the bias for Tr2. 

Tlie base bias for TVl is provided by R1 
whicn is connected through the aerial coil. 
Itiis gives a measure of regeneration to the 
first stage and has the advantage over 
capacitively coupled feedback in that it is 
not frequency selective and gives smooth 
regeneration over the compile MW band. 
It is this resistor that has to be chosen with 
care. Stray capacitance will contribute to 
the regenerative process and so the value 
will depend not only on the actual transistor 
used but on the physical layout. 'Hie values 
in the prototypes varied between 56k and 
IM. 

llie earpiece used should be a high im¬ 
pedance magnetic type between 25(H)hms 
and 2k. These earpieces seem to be fairly 
widely available (they’re all made in Japan 
of course) but if these are difficult to obtain 
in your area a crystal earpiece connected 
across a 3.3k resistor will work just as well. 

The aerial rod is easily made and about 80 
turns on a %in ferrite rod tapped at 8 turns 
will do. Enamelled copper wire of almost 
any gauge will suffice. 

The cheapest and smallest tuning 
capacitors are 250pF or SOCjpF trimmers 
and these are ideal for miniature radios. 
The 250pF is quite adequate for this set and 
using the aerial coil described above will 
give a coverage from about 600kHz to 
1.5MHz. 

The components can be mounted on 
Veroboard or on Paxolin sheet. TTie battery 
switch can easily be incorporated in the 
earphone socket by bending the contacts so 
that the jack socket makes rather than 
breaks the switch contacts, llie finished set 


Parts for Rrst Simple Radio 

Resistors: 

R1 390k — see text R3 2.2k 
R2 4.7k 
AH Veth watt 
Capacitors: 

Cl O.OluF 
C2 lOuF 10V 
C3 O.OOluF 
VC1 250pF trimmer 
Transistors: 

Trl Tr2 BC108 
Miscellaneous: 

LI — see text 

250-ohm or 2k magnetic earpiece 
— see text 
miniature jack socket 
4.5V- 15V battery — see text. 


draws only about 1.5mA and so all resistors 
can be *^W types and the battery will last a 
long while. 

Despite the fact that the previous circuit 
used two transistors, the similarity between 
the circuits stops there, for the second one is 
not only simpler but, in my opinion at least, 
it is rather better. 

TTie function of any radio, whether it be a 
communications receiver or a simple little 
design of the type shown here, is to pick up 
the radio waves, amplify them, detect them 
and present them as usable information, 
which in the case of normal sets is in the 
form of sound waves. To pick up radio 
waves an aerial is requir^ and to dif¬ 
ferentiate between the various frequencies 
(for an aerial will of course pick up all 
frequencies) a tuned circuit is needed. 

In the design, shown in Fig. 5, the coil part 
of the tuned cirucit also acts as the aerial, 
the rest of the tuned circuit comprising VCl 
and the O.OluF capacitor. Tlie radio 
frequencies appearing across the tuned 
circuit are coupled to the base of Trl and 
amplified by it. The amplified signal ap¬ 
pears at the collector, R1 acting as the load 
and this is directly connected to the base of 
Tr2 which acts as an emitter follower. 

Now the emitter “resistor” of Tr2 is a 
2,000-ohm magnetic earpiece which has 
considerable inductance and RF signals 
will not pass through it, but the detector 
diode Dl will pass them and these are 
smoothed by the O.OluF capacitor which 
also forms part of the tuned circuit so that 
audio frequency signals are presented to the 
base of Trl. 



Fig 5. The complete circuit of the two- 
transistor reflex receiver. 


The same amplification action takes 
place as for the RF signals but this time the 
inductance of the earpiece is far less ef¬ 
fective at blocking the RF signals and so it 
is heard in the earpiece itself. Some of the 
AF does get through for a third trip but so 
little that it doesnt really matter. 

DC base bias for Trl is taken from the 
emitter of Tr2 through Dl. Depending on the 
characteristics of Trl and Dl an additional 
resistor Rx may improve the performance 


and indeed with some components may be 
essential. It’s value will probably lie be¬ 
tween l(X)k and 3.3M. In addition to helping 
with the base bias it wiU also introduce a 
certain amount of regeneration which will 
improve the performance. R3 is nominally 
3.3k but values between 2.2k and 22k can be 
tried for best results. 

Generally speaking I dislike reflex cir¬ 
cuits (which of course this one is); they tend 
to be unstable, hi^ly dependent on com¬ 
ponent values and poor value for money 
(the extra components usually cost more 
than an extra transistor) but in this circuit 
it works very well and none of the values are 
critical. 

It must be em^^asised that low im¬ 
pedance and crystal earpieces are not 
suitable for this type of circuit and only high 
impedance magnetic types will work at all. 

ITie coil Ll is the same as that used for the 
first radio. It consists of about 80 turns of 
enamelled copper wire wound on to a 3 / 8in 
diameter ferrite rod tapped at eight turns. 
The acutal .gauge of wire used is not 
critical, but I usually use 36SWG size. 
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IHEGRCBICnilCUUNEBEVHnilllHBIE! 



Displaces moisture, seals out moist¬ 
ure, prevents corrosion, cleans, pene¬ 
trates and lubricates. Loosens frozen 
parts. Improves efficiencv—stops: 
leakage and arcing, improves resist¬ 
ance values. Complete moisture elim¬ 
ination. 

USE ON: Air conditioners. Alarms, 

Battery terminals and cables, blowers, 
bulb terminals. Bus bars. Cable lubricant. 
Circuit breakers. Coils. Coin slots. Con¬ 
ductors, Conduit contacts. Controls, Ele¬ 
vators, Fans, Filters, Fixtures, Fuses, 
Gauges, Hearing aids. Housing, Ignitions, 
Insulation, Instruments, Meters, Micro¬ 
phones, Motors, Oscillators, PBX equip¬ 
ment, F^nel boards. Parking meters. Plugs, 
Potentiometers, Relays, Rheostats, Signal 
systems. Sockets, Speakers, Switches, 
Test equipment. Terminal blocks. Timers. 



rnwsfebMtf 
wteMiM 


CRC LECTRA SHIELD prevents 
deterioration to insulation from 
moisture and prevents electrolysis 
between dissimilar metals. It pene¬ 
trates grain boundaries, cracks and 
pores to form a continuous protect¬ 
ive film from 1 to 8 microns thick, 
which never hardens and will not 
craze. 


USE ON: Switchgear, Fuses, Solenoids, 
Cables, Coils, Conduits, Panelboards, Cab¬ 
inets, shielding, sub-assemblies, Fuse hold¬ 
ers, Relays, Hugs, insulation. Bus bars. 
Controls, Housings, Chassis, Insulators, 
Battery terminals, enclosed motors, etc. 



Available in: 

6 oz. & 16 oz. 


High purity, rapid complete evapor¬ 
ation leaving no residue! Effective 
low surface tension. Ultrasonic, vap¬ 
or degreasing supplement. No flash, 
fire point, non-stain, stable, low tox¬ 
icity, does not craze plastic. 

USE ON: Alarm & Signal systems. 
Computer heads. Connectors, Low volt¬ 
age Contacts, Electronic tube. Furnace, 
Sliding-rotating-relay Counters - auto¬ 
matic, Gyroscopes, Hi-Fi, Stereo units. 
Lab & Test instruments. Jewel bearings. 
Potentiometers, Radios, Receivers and 
Transmitters, Relays, Solenoids, Speakers, 
Synchronisers, Tape recorders. Tape 
heads. Tuners, Timers, Transisters, etc. 


IB 

asMir 


Hard abrasion resistant finish, fast 
drying, flexible film. Good electrical 
characteristics util ized for insulation. 


sealing out moisture, preventing cor¬ 
rosion, priming metal surfaces, and 


maintenance service or repair. 


USE ON: Armature coils, boxes. 

Cables, Connectors, Controls, Electronic 
components. Housings, Motor windings. 
Printed circuit Cards, Solenoids, Tools, 
Transformer connectors. Transformer 
Housings, Welders and Wire. 

Available in: 

16 oz. & 

1 US Gal. 




A coolant for immediate 
fault finding. Non-toxic, 
non-inflammable, freezes in¬ 
stantly! 


USE ON: Testing therm¬ 

ostats, thermometers-locating 
defective electrical parts-find- 
ing faulty electronic connect- 
ions-protecting parts when 
soldering, fitting or testing elec¬ 
tronic equipment, circuits, lo¬ 
cating defective diodes and 
transistors, etc. Safe on poly¬ 
styrene. 

Used in electrical, industrial, 
electronic and medical fields. 



Degreases and removes oil, wax, dirt, 
moisture and foreign matter that 
cause leakage current and electrical 
inefficiencies. 

4'-' \,\'x I SAFE TO USE: No flash or fire point, 

' ’ extremely low inhalation toxicity. Non 

damaging to internal body organs, low 
skin penetration. Non-staining and non- 
corrosive to metals. 

USE ON: Air conditioners. Alarms, 
Antenna insulators, Blowen, Bus bars 
Cabinets, Cables, Chargers, Circuit break 
ers. Coils, Contacts (110V or above) 
Fuses, Generators, Housings, Motors, Os¬ 
cillators, Portable tools, F^mps, Relays, 
Switchgear, Testers, Transformers, Trans¬ 
mitters, Welders, etc. 



Available in: 

24 oz., 1 US Gal. 



Manufactured in Australia by _ Available from all accredited CRC 

CHEMICALS AUSTRALIA PTY. LTD. Distributors throughout Australia,and 

over 52 countries around the world. 


Division of C.J. Webb Inc., Dresher, Pennsylvania, U.S.A. 

209 BULWARA ROAD, PYRMONT, N.S.W. 2009. 
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What do 


Everything you need to know can be found in the all new HI FI STEREO ANNUAL 


The most authoritative guide to stereo 
ever published in Australia, written by the 
■ s t a ff o f W e etron i o e Auotro li o. 

• Hi Fi and stereo explained in simple 
terms 

• How to choose — where to buy 

• How to set up your listening room 

• 4 Channel sound — the latest Hi Fi 
development examined in detail 

• A guide to the best sounds on record or 
tape 




PRINTED 

m 

GLOSS 

PAPER. 

A BOOK 
YOU’LL 
WANT 
TO KEEP. 
FOR ONLY 
$2.00 
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Control Centre for Amateurs 


An easily built unit which provides a compact control centre for the more 
modest amateur station, or for field operation. It features a mic preamp 
with compression, facilities for mixing, recording, relaying and duplex, a 
modulation level meter, and relays for T-R switching. 

by JAMIESON ROWE 


Amateur radio equipment seems to have 
an innate tendency to proliferate. Even 
after a short time the new amateur is likely 
to find himself with a number of receivers, 
transmitters, modulators, microphones and 
other equipment, many of which may 
duplicate functions. This can be costly, and 
it can also be confusing: it is all too easy to 
switch on the wrong gear, or to start 
speaking into the wrong microphone! 

Although my own station is a very modest 
one, I realised some 15 months ago that it 
was tending to move in this direction. The 
answer became clear: look ahead as much 
as possible, try to plan a system which 
should perform the functions ultimately 
required, using the minimum number of 
separate units, and build each unit with that 
system in mind. Like New Year resolutions, 
such schemes have a habit of being carried 


more in the breach than in the observance, 
but I have tried to stick with this one so far 
and it has worked out rather well. 

One area which seemed very suitable for 
simplification was the mic preamp and pre¬ 
modulator. Instead of each transmitter and 
modulator having its own preamp, the 
logical idea seemed to be to have a single 
mic and preamp, with a distribution am¬ 
plifier used to pipe it to any of the trans¬ 
mitters or modulators at will. 

The more I thought about this idea, the 
more facilities I wanted to build in — like 
mixing, switching for duplex, and so on. It 
soon became clear that the unit was 
becoming a sort of audio control centre, and 
the logical thing to do was to combine the 
unit with the basic T-R switching of the 
station. Hence was born the unit described 
in this article, which is probably best 


described as a “mini control centre” for 
modest stations. 

What does it include? For a start, there is 
the mic preamp. This is followed by a 
simple mixer circuit, which allows a choice 
of either the mic signals, the output of a tape 
recorder or the audio from the receiver (for 
relaying). The mixer is followed by a 
distribution amplifier which can feed the 
signals to two or more transmitters or 
modulators, and also to a tape recorder. 
There is a level meter circuit across the 
distribution amplifier output, to allow 
monitoring of the modulation level. 

Tlie unit also includes a 15-ohm loud¬ 
speaker, intended to become the speaker for 
the master receiver of the system, and 
relays whose contacts are available for 
receiver and transmitter switching, and 
switching of the supply for an aerial 
changeover relay. 

In short, the unit provides most of the 
facilities needed for a basic amateur 
station, other than the transmitters, 
receiver and aerials. And this all fits in a 
box measuring only 10 x 8 x Tin (255 x 205 x 
180mm). 

The compact size may also make it 
worthy of consideration by those amateurs 
who like operating out in the field. In fact it 
should be quite suitable for this purpose, as 
it could easily be adapted for battery power 
supply. 

Radio amateurs are independent by 
nature, and are rarely known to build up 
published equipment designs in the form in 
which they are described. Therefore I do not 
expect that very many will wish to duplicate 
the unit as it stands, particularly as it was 
built up to suit my own specific needs. 
However I have decided to describe it here 
because at least some of the ideas which it 
incorporates seem likely to be of interest to 
other amateurs seeking to build up a unit of 
this general type. 

The main virtue I can perhaps claim for 
the unit in this particular form is that it has 
been in use now for about a year, and 
performs well. 

The detailed design of the unit may be 
seen fairly easily from the circuit. The mic 
preamp may be familiar — it is actually the 
solid state compressor-preamp which was 
described in the February 1970 issue. This is 
an easily built unit, yet it performs well and 
gives good results with small AM and FM 
transmitters. It is based on a small printed 



The compact control 
unit made by the 
author. The hole 
above the mic input 
socket is for 
screwdriver ad¬ 
justment of com¬ 
pression level. 




A rear view of the control unit (left) with a close-up of the various sockets (above). These 
are (from left to right) two plugs for transmitter switching with a socket under each for 
transmitter audio connectors, a jack for the speaker input, the receiver muting plug and 
sockets for the aerial changeover relay and auxiliary control. 
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3xBCl09. Tn09, SE4010, etc. 
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ICAL POWER CONTROL 

^ Phase Control Integrated Circuits 

if Zero Crossing Integrated Circuits 

if Temperature Control & Firing 
Circuits 

if Syntron SCR's & Diodes 
if High Power Heatsinks 

For Further Information and Data Sheets Contact: 

INTERNATIONAL COMBUSTION AUSTRALIA LIMITED 
38 SOUTH STREET, RYDALMERE, N.S.W., 2116 

SYDNEY — 638-0166 MELBOURNE — 329-9366 
PERTH — 84166 84167 




it Silcron Mk. Ill belt driven turntable it Sansui 
Model TA-1050 tone arm ★ Magnetic stereo 
cartridge with diamond stylus and a frequency 
response of 20-20,000 Hz. ★ Beautiful teak case, 
hand finished it Hinged dustproof perspex cover 
it MAXIMUM PRICE: $132.50. 


it Silcron belt driven Mk. Ill turntable ★ Sansui 
Model TA-1050 tone arm ★ Magnetic stereo 
cartridge with diamond stylus and a frequency 
response of 20-20,000 Hz. ★ Regular teak base, 
hand finished ★ MAXIMUM PRICE: $99. 


SG-TUX2 


TWO GREAT GRAXSON TURNTABLES 


With completely compatible components, the new Grayson Models TU-1 and TU-2 have 
taken the hard work out of assembling an effective, high performance, record sound source 


HERE’S 
EXACTLY 
WHAT 
YOU 
i GET 


See your local Simon Gray dealer . . . you’ll be able to do a good deal better. All Grayson equipment is 
fully guaranteed and prompt service, if ever required, is available in all states. 

# Australian National Distributors: interstate representatives: 

^UWQ(M^ N.T.: Pfitmer’s Music House, Smith Street, Darwin. Tel. 3801 

Head Office: 28 Elizabeth St., Meibou^e, Vic. Tel^3 8101 * TeleX: 31904 Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 

Sydney Office: 53 Victoria Ave., Chatswood, H.S.W. Tel. 40 4522* Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

V Csnbcrrs Office: 25 Molonglo Mell, Fyshwick, A.C.T. Tel. 95 6526 ^ . Athni m Hiii ptv itri lOon Hav street Perth Tel 21 7861 

Aif.ldiiHa nifiro. -1111 Smith Tprrarn Ariplairie SA Tel. 23 6219 W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Mreei, Hertn. lei. /Obi 
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Anyone wishing to follow the author's layout should be able to do so from 
these photographs^ used in conjunction with the diagrams showing the 
component layout on the tag-strip and printed wiring board. 


wiring board, code number 70/ pi. 

The heart of the preamp is a fairly 
complex linear IC, the LM370 (NS Elec¬ 
tronics Pty Ltd). When the preamp was 
originally described, and when I built the 
control unit up, the LM370 was available in 
TO-5 package form. This is the form of the 
device for which the wiring board was 
designed. However since then the device 
has only been made in a 14-lead dual in line 
(DIP) package, so that those wishing to 
build up the unit now using the board will 
need to perform minor surgery to adapt it 
for the new package. The connections for 
the DIP package are shown on the circuit 
for guidance. 

The preamp has a control which sets the 
output level at which compression occurs. If 
desired the control can be set so that toe 
compression is virtually disabled (fully 
clockwise position). 

The output of toe preamp is taken via a 
10k isolating resistor to the mixing circuit, 
which consists of three 100k log pots whose 
outputs are combined via 47k adding 
resistors. The other mixer inputs are 
connected to the monitor speaker voice coil, 
again via a 10k isolating resistor, and toe 5- 
pin DIN socket used for interconnection to a 
tape recorder. 

The rotors of the “mic” and “Rx” pots 
are also connected to muting relay contacts, 
used to ensure that toe mic is normally 
rendered inoperative during receive and toe 
receiver during transmit. However toe 
connections are made via series switches, 
which may be used to disable the muting 
when not required — in order to operate 
duplex, for example. 

The output of the mixing circuit feeds to 
toe distribution amplifier, which is a 
straightforward design using three BC109 or 
similar high gain silicon NPN transistors. 
The output of the distribution amplifier is 
then made available via Ik isolating 
resistors to 5-pin DIN sockets used for 
connection to the inputs of transmitters or 
modulators. It is also fed via a divider 
network and a low-pass filter (for RF 
suppression) to the tape recorder socket. 

The nominal audio output level of toe 


distribution amplifier is approximately 
500mV, so that it should be possible to 
provide at least 250mV at toe input of each 
transmitter providing it has an input im¬ 
pedance of Ik or more. 

Although only two transmitter output 
sockets are shown, you can easily add 
further sockets if required to cope with 
more transmitters. Up to two additional 
sockets may be added simply by wiring 
them in wito a Ik resistor in series with 
each. However if more outputs are 
required, it would be desirable to increase 
the quiescent current in the output trans¬ 
istors of toe distribution amplifier to 
prevent distortion on peaks. 

This can be done quite easily by reducing 
the emitter resistor of T5 from its present 
value of 470 ohms. For example a value of 
220 ohms should allow the circuit to operate 
with up to eight outputs. But do not reduce 
toe resistor value below about 150 (toms, or 
you may run into overdissipation problems. 
Note that the exact number of transmitters 
which can be connected to the unit for a 
given quiescent current, before (distortion 
occurs, depends upon the input impedances 
of toe transmitters. The lower toe input 
impedances, the fewer the transmitters 
which can be connected, and vice-versa. 

Also connected across toe output of the 
distribution amplifier is toe level metering 
circuit. This uses a simple one transistor 
amplifier stage with a BC108 or similar 
general purpose silicon NPN transistor, 
driving a bridge rectifier and a standard 
1mA meter movement. I used a locally 
made meter movement I had on hand, but 
one of toe cheaper imported types available 
nowadays would be quite adequate. 

As shown, the gain of toe meter amplifier 
stage is set so that the meter reads 0.8 of 
FSD for toe nominal output level of 500mV 
at toe output of toe distribution amplifier. 
However it is an easy matter to change the 
gain if desired, to correspond to a different 
output level. This is achieved simply by 
altering toe value of the resistor in series 
with the 30uF emitter bypass capacitor. 
Increasing the resistor from its present 
value of 470 ohms will reduce toe gain, while 


reducing it will increase the gain. 

The T-R switching functions performed 
by the unit are carried out using two 
miniature relays. The relays I usecThave 
coils with a resistance of around 250 ohms; 
one is an STC unit, type number 250-AKO, 
toe other is an English “Varley” which is 
very similar. Both have four sets of 
changeover contacts. 

The contacts of one relay (RLl) are used 
solely for transmitter switching. Those of 
the other relay (RL2) are used for receiver 
muting, switching current for toe aerial 
changeover relay, mic and receiver muting^ 
and operation of indicator lights. The relays 
are controlled by a toggle switch, which 
becomes the main “T-R” control of toe 
station. However a socket is wired in 
parallel with toe switch so that T-R swit¬ 
ching may be controlled remotely if 
required. In my case this is convenient as 
one of my aerial changeover switches is a 
manual one, to which I have fitted contacts 
to act as toe remote T-R switch. 

The power supply for the control unit is 
very straightforward. It uses a 12.6V centre- 
tapped transformer, with a bridge rectifier 
using EM401 or BY126 / 50 or similar lA 
diodes. The indicator lamps are fed with 
AC, which is taken directly from toe 
transformer via connections to toe centre- 
tap and one end of toe winding. 

Power for the relays is taken directly 
from the output of toe rectifier bridge, 
where a lOOOuF electro is used as a reser¬ 
voir. As the voltage at the bridge output is 
approximately 17V, 220 ohm resistors are 
used in series with each relay coil to limit 
toe current to a value adequate for reliable 
operation. 

The 12V re(auired by toe transistors and 
IC are derivecl from the bridge output via a 
series diode and RC decoupling networks. 
The series diode is used to ensure that toe 
relay coils do not significantly drop the 
voltage fed to the transistors. 

As noted earlier, the unit is housed in a 
case measuring 10 x 8 x 7 inches. This is a 
standard instrument-type case having a 
flanged front panel; my case was obtained 
from Heating Systems Pty Ltd, but other 
manufacturers would have similar types. 

The layout of the front panel may be seen 
from the photograph, and should 
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Each 

component of 
the new 
Grayson 
Oxford stereo 
system has 
been selected 
by electronics 
engineers to 
blend 

perfectly — 
just as the 
hand finished 
oiled teak 
cabinets will 
harmonize 
with your 
lounge room 
decor. 


LISTEN 
NOW AT 
YOUR 

SIMON GRAY) 
DEALER! 




Australian National Distributors: 


miOM 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Moiongio Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide S.A. Tel. 23 6219 
INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. Q'land: Sydney G. Hughes, 154-158 
Arthur Street. New Farm, Brisbane. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, 
Launceston. 2 5322. W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street. Perth. 21 7861. 


Power output 
is a massive 
36wattsR.M.S. 
sufficient to 
fill a medium 
size theatre, 
if necessary. 

Frequency 
response of 
the cartridge 
is 20-20,000 
Hz. and the 
amplifier is 
better than 
20-60,000 Hz. 
± 2 dB. which 
covers every 
audible sound 
and many 
beyond actual 
hearing! 
For $349 or 
less you get:— 
★ The Sansui 
iviuuel AU-101 solid 
state stereo amplifier. 

♦ The Silcron Mk. Ill 
belt driven turntable. 

♦ The Sansui Model 
TA-1050 precision 

tone arm. ♦ A 
magnetic stereo 
cartridge with a 
diamond stylus. 
♦ Hand finished 
“works” cabinet, fitted 
with a dustproof 
perspex cover. * A 
matching pair of teak 
speaker systems 
fitted with 8" twin 
cone wide range 
Wharfedale speakers. 
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(Above.) The component 
layout and printed wiring 
diagram for the preamp. 

(Right.) The layout of the 
components on the main 
tags trip under the chassis 
of the control unit. 



be fairly self-explanatory. The pot used for 
adjustment of compression level is a tab 
type, and is mounted above the mic input 
socket for convenient screwdriver ad¬ 
justment. The two small switches below the 
level meter are Si and S2, used for can¬ 
celling the mic and receiver muting when 
desired. Note that S2 has two poles, one of 
which (S2b) defeats the action of the relay 
contacts which normally break the receiver 
supply line during transmit. 

A sturdy heavy-duty toggle switch having 
a relatively large lever is used for the main 
T-R control, for convenient and reliable 
operation. Above it are the two indicator 
lamps, that for receive having a green bezel 
while that for transmit has a red bezel. 

With the exception of the mic input socket 
and the tape connector, all of the connectors 
of the unit are mounted on the rear apron of 
the chassis, a suitable clearance cutout 
being provided in the rear of the case. I 
have used 5-pin DIN sockets for the trans¬ 
mitter audio connectors, a phone jack for 
the speaker input, polarised two-pin sockets 
for the auxiliary control socket and the 
aerial changeover relay switching socket, 
and chassis-mounting 4-pin plugs for the 
transmitter switching and receiver swit¬ 
ching connectors. The use of plugs for the 
latter obviates the risk of shock or ac¬ 
cidental shorts. 

The layout of the unit is not particularly 
critical, and that of my own unit was chosen 
mainly to suit the components on hand. The 
preamp board, power transformer and 
relays were mounted above the chassis, 
with the remaining wiring beneath except 
for the metering amplifier stage. This is 
mounted on a small section of miniature 
resistor panel attached to the meter itself 
via the terminal screws. 

The distribution amplifier wiring is 
mounted on a second section of miniature 
resistor panel. A diagram showing the 
placement of parts and wiring on this panel 
is shown on these pages for those who may 
care to copy it. The remaining wiring is 
supported on a few small tagstrips, as may 
be seen from the photographs. 


1 Meta! case. Win x Sin x Jin or similar, 
with matching chassis. 

1 Power transformer, 12.6V CT at 1A 
1 Level meter, SOOuA, Sin rectangular. 

1 Loudspeaker, 15 ohms 5-inch 
diameter. 

2 Relays, STC type 250-AKO or similar 
1 Printed board, code 70/pL 
SEMICONDUCTORS 

1 BC108,TT108, 2N3565 or similar. 

4 BC109,TT109, SE4010 or similar 

1 2N3638, TT3638, TT608, or similar 
1 LM370 microcircuit. 

5 EM401, BY126/50 or similar. 

4 OA91 or similar. 

RESISTORS 1/2 watt, 5%) 

IX 3.3 ohms, 2 x 220 ohm, 5x 470 ohm, 4 
x1k,2x2.2k,2x2.7k, lx3.3k, lx3.9k, 5 

X 10k, 1 X 12k, 1X 15k, 2x 18k, lx22k, 1 
X 33k, 2 X 39k, 4 X 47k, 1 x68k, lx 100k, 1 
X 220k, 1 X 390k. 

1 X 5k linear tab pot. 

3 X 100k log pots. 

CAPACITORS 

2 X 39pF ceramic 

1 X 330pF ceramic 


Note that the 330pF capacitor across the 
tape output and the .047uF across the meter 
movement are for RF suppression. To keep 
RF from straying into the case I £dso used a 
piece of bronze fly-screen mesh as the 
speaker “cloth*’, and made sure that it was 
earthed. 

Before concluding, it may be worthwhile 
to give brief details of the modifications 
which would be required in order to use the 
control unit for field operation. Basically 
this would only involve changing the power 
supply system so that everything operates 
off one or more 12V batteries. 

If a 12V accumulator is to be used as the 


2 X .01 uF ceramic 
1 X .047uF 160V polyester 
2x0. luF 100V polyester 

1 X 0.22uF 100V polyester 

2 X 0.47uF 25V ceramic 

1 X I.OuF 100V polyester 
1 X lOuF 10VW electro. 

1 X 15uF 6VW tantalum. 

1 X 25uF 12VW electro. 

2 X 30uF 6VW electro. 

1 X 40uF 12VW electro. 

1 X lOOuF 12VW electro. 

1 X 500uF 12VW electro. 

2 X lOOOuF 18VW electro. 
MISCELLANEOUS 

2 X miniature toggle switches, one 
SPST, one DPST: 1 x heavy-duty SPST 
toggle switch; 2 x indicator lamps, 6V 
incandescent type; 3 x knobs; 3 x 5-pin 
DIN sockets; 3 x chassis-mounting 4-pin 
plugs; 2 x polarised 2-pin sockets; 1 x 
mic socket; 1 x phone jack; 1 x 18-lug 
section of miniature resistor panel; 
sundry tagstrips, etc; mains cord and 
plug; scrap of metal screen material for 
speaker opening; screws, nuts, solder, 
etc. 


source of power it should be quite sufficient 
to connect it into circuit across what is at 
present the second lOOOuF filter electro, 
substituting for the transformer, rectifier 
bridge, first electro and isolating diode. It 
would of course be necessary to change the 
indicator lamp wiring so that the lamps are 
also fed from the battery, but via a resistor 
of around 18 ohms (3W) instead of the 
present 3.3 ohms. The only other change 
would be to reduce the value of the resistors 
in series with the relay coils, in order to 
ensure reliable operation from the lower 
voltage. A value of 100 ohms should be 
satisfactory in most cases. 

To operate the unit from dry batteries, the 
modifications needed would be very 
similar. However in this case it would be 
desirable to use two separate batteries. A 
heavy-duty 6V unit of the type intended for 
hand lanterns could be used for the in¬ 
dicator lamps and the relays (with the 
series resistors omitted), while a smaller 
12V type could be used for the transistors. 
Again it would be fed in across what is at 
present the second lOOOuF filter electro.® 




1 

PRIN itD CIRCUnS 


Manufacture of Printed Circuit Boards 
for the Industry and Hobbyists. 

E.A. Project Boards also in stock. 

G.S. PRINTED CIRCUITS 

152 Union Road, Surrey Hills, Vic. 3127. 
Phone 83 4766 


PARTS REQUIRED 
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The T02 is a 250 mm (10") strip chart 

"state oV r/f'construction and 
state-of-the-art electronics. The recorder 

.s extremely versatile due to its desi^nTnd the 

nterchangeable plug-in input modules The 

o .'he T02 is kept low using advanced 

rucSr,h'“^™‘"'“ 

struction, there is no compromise on com¬ 
ponents or workmanship. 

feature.*; 

AC SERVO SYSTEM 
— long life stable performance. 

OPTIONAL PLUGINS 
“ for maximum versatility. 

Models Available 

*DC & AC mV & V, DC & AC Current 
mistorr*^*^^ ^fc thermocouple and ther- 

J^logarithmic *frequencv *strain gauge 


fast response 

- FULL SCALE deflect 250 mm In 0.5 sec 
SOLID STATE 

- 1C amplifier and chart speed control 
FLOATING & GUARDED INPUT 

- large common mode noise rejection 

digital chart speed 

CHOICE OF PENS 

' felt pen or readily available 

metal capillary pen. vandoie 

ask for the FREE DATA SHEETS on T02. 
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Multi-Band Vertical Aerials 


In last month’s issue we gave details of a vertical aerial for the 14MHz 
amateur band which had been developed in the US. In this article the 
author describes two somewhat more flexible multi-band vertical aerial 
systems which he has developed locally and found to give good results, both 
for short-wave listening and for amateur transmission. 

by IAN POGSON 


Aerials for short wave use are many and 
varied. The variations are generally dic¬ 
tated by a number of factors, some of which 
are the frequency of operation, cost, sim¬ 
plicity or otherwise of construction, ease of 
erection, directivity required, amount of 
real estate available, and so on. 

The factors to be considered will also vary 
according to the user. A short wave listener 
will possibly need an aerial, or aerials, for 
many bands according to his particular 
interest. These aerials wiU generally be 
required to respond to signals ideally from 
all directions. On the other hand, a trans¬ 
mitting amateur would have quite a dif¬ 
ferent set of requirements. His aerial 
system would more than likely centre 
around the fr^uencies allocated to the 
Amateur Service. In addition, he would 
probably require some sort of directivity 
characteristics, either fixed or rotatable. 
Angle of radiation would also be of interest 
to the amateur. These are just a few of the 
possible considerations. 

The above points are mentioned in 
passing, as being of general interest. No 
active radio amateur would need to be told 
any of these factors, as he has possibly 
spent quite a lot of time and eff(x*t in 
determining the best aerial system to suit 
his requirements. The writer can be listed 
with this group, having spent many years 
looking for an aerial system to meet his 
particular needs. 

We have no intention of entering into any 
controversy as to which is the **best** aerial 
for amateur use, particularly the quad 
versus the Yagi!! In the opinion of the 
writer, they are both excellent systems, 
when properly used. 

The writer has a two-section crank-up 
tower 50 feet high, and the need has been for 
aerials for the 3.5, 7, 14, 21 and 28MHz 
bands. We will forget about the two lower 
frequencies for the present and concentrate 
on die three higher bands. Over the years, 
many different types of aerial have been 
tried, all more or less satisfactory from the 
radiation [mint of view. The problem has 
been associated with the means of rotation. 

A disposals type cowl gill motor has been 
used and is quite capable of doing the job. 
The real problem lies in the means of 
coupling the motor drive shaft to the shaft of 
the aerial to be rotated. The requirement 
here is always very stringent, as the 
coupling has to stand up to the high torque 
which strong winds impose from time to 
time. Other amateurs no doubt have had 
similar experiences and may well be 
looking for a way out. 


Short of spending quite a lot of money 
etc., a solution seemed to lie in some sort of 
compromise with the situation. After much 
thought on the subject, consideration was 
given to the possibility of trying a ground 
plane. This aerial is relatively simple to 
make, has a low angle of radiation an^ as it 
is omni-directional, dispenses with the need 
for any rotating device. Points which may 
not be in its favour are the fact that it does 
not beam the signal in any particular 
direction, with its implications. Vertical 
aerials also have a reputation for picking up 
somewhat more noise than a horizontal 
system. Also, under some circumstances, 
problems with BCI and TVI can be ex¬ 
perienced. 

The pros and cons were weighed up and 



A basic ground plane aerial. 

we decided to “give it a go”. Initially, we 
roughed up a simple unit, similar to the 
basic ground plane as shown in die sketch. 
E^ch of the four radials and the vertical 
section were made of lin diameter 
duralumin tubing, 13ft 6in long. Details of 
the actual construction will be given later 
on. 

With the four radials actually on the 
ground, we connected a coaxial cable with 
the braid to the radials and the inner con¬ 
ductor to the vertical element. The cable, 
about 50ft long, was connected to a full 
coverage receiver. In case you were 
wondering, the aerial in this form resonated 
at about 16MHz. A listening test was very 
encouraging. Strong signals were received 
over a wide range of freauencies. These 
included international broadcast stations on 


frequencies between about 7MHz and 
2lMHz, together with amateur signals on 
the three bands included in the same 
frequency range. On 14MHz in particular, 
amateur signals were excellent from in* 
terstate as well as overseas, including 
British and European. 

Listening over a period of a couple of 
weeks showed that this was an aerial which 
would be ideal for many short wave 
listeners. Naturally, the performance would 
be best around the resonant frequency of 
16MHz but results showed that it is quite 
satisfactory over at least the frequencv 
range originally quoted and if some fall off 
in response can be tolerated, it can be us^ 
right down to the broadcast band. In point of 
fact, a fortunate situation exists here, in# 
that most receivers are more sensitive on 
the lower frequencies and so they do not 
need such an efficient aerial as lor higher 
frequencies. 

Within the limits which we have already 
quoted, we can confidently recommend this 

-Q-C^- 

H3-Ch 

-II- ^ - 

Top. A half-wave dipole with two parallel 
resonant circuits in series inserted at the 
centre. Above. The equivalent circuit, 
which is resonant at three different 
frequencies and no others. 

simple ground plane aerial to short wave 
listeners who may not have the space or 
other facilities for something more am¬ 
bitious. 

Our findings thus far were such that we 
were encouraged to develop this aerial for 
use as a transmitting and receiving aerial 
for the top three HF amateur ban£. What 
was required then was some means of 
making this aerial resonant on 14, 21 and 
28MHz, together with a method of feed ^ 
which meets the requirement of a low SWR. 

For many years the writer has made use 
of the multi-band aerial tuning system as 
developed by Hans Ruckert, VK2AOU. 
Briefly, this system consists of splitting a 
dipole and inserting one or two parallel or 
series resonant circuits between the two 
halves. 

It can be shown that a resonant half wave 
dipole is equivalent to a series resonant 
circuit at the same frequency. Also, let us 
consider that we have two parallel resonant 
circuits, in series, connect^ into the centre * 
of the dipole. Again, it can be shown 
mathematically, that this is equivalent to ^ 
two parallel resonant circuits in series, with 
a series resonant circuit connected across 
them and that the system is resonant at 
three different frequencies, not necessarily 
harmonically related. ^ 


ELECTRONICS Australia, August, 1972 43 
















Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 


SATO PARTS CO., LTD. 


HCAD OPPSCE: EBISU, SHIBUYA-KU, TOKYO, JAPAN TiL: (442) 8506^8 
BANK ACCOUNT: MITSUBISHI BANK 




A vast range of SATO Parts 

For manufacturers 


For TV 


• For radio 

• For instruments 

• For amplifiers 

• For Icitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 



AVAILABLE AT FOLLOWING BRANCHES: 


46 Milligan Street, Perth. 

116 Clarence Street, Sydney. 

81-97 Flinders Street, Adelaide. 
50-54 Lt. Edward Street, Brisbane. 


443 Concord Rd., Rhodes, N.S.W. 

153 Sturt Street, South Melbourne. 

Cnr. Ingham Rd. & Echlin St.. Townsville. 
Homecrafts. Tas Pltd. 199 Collins St.. Hobart. 


44 


ELECTRONICS Australia, August, 1972 
























FOUR RADIALS 


4-WOOD, APPROX. 12" x 12" x 1" 



''H 


WOOD, APPROX. 24" x 3" x 2" 


\ '/ 

FOUR RADIALS, EACH 13'-6” 


(Above.) The layout of the base constructed by the author to 
support the vertical element and the four radials for the aerial 
system covering the 14, 21 and 28MHz bands. 


Ll : Mainly affects 14MHz : 6-1 /2” long, 14G, bent into semicircle. 

L2 : Mainly affects 21MHz : 2T, 14G, 1-1 /2" DIA., 1 /2" long, leads 2" and 4" long. 

Cl : Mainly affects 21MHz : 160pF. The circuit Of the 

C2: Mainly affects 28MHz : 60pF. aerial system for the 

C3 : Mainly affects 28MHz : 55pF (Adjustmentfairly critical). 2/ and 28MHz 

CA : Mainty affects 14MHz and 21MHz : 52pF (Adjustment fairly broad). bands 

Note: Space gamma 2” from radiator, to 2’-5’’ tap, otherwise SWR on 28MHz 
will be seriously affected. 


A very interesting exercise is to mock up 
an arrangement using two equal lengths of 
wire, strung horizontally and broken in the 
centre. Add two parallel resonant circuits 
as shown and then investigate it with a grid 
dip oscillator. Couple the GDO into each of 
the coils in turn, and you will find three 
resonances. It is also interesting and im¬ 
portant to note that this system will not 
resonate at any other than the above 
frequencies. This is a useful feature, in that 
it helps to reduce harmonic radiation. For 
readers who wish to read more on the find¬ 
ings of Ruckert, a list of references is given 
at the end of this article. 

In order to apply this tuning system to our 
ground plane, we have to insert the two 
parallel circuits between the ground planes 
and the vertical element. This is shown 
schematically in the appropriate diagram. 
By now many readers will be asking how 
the three wanted resonances are obtained. 
The answer in general terms is that 14MHz 
is largely determined by Ll, 21MHz by both 
Cl and L2, and 28MHz by C2. If you stick to 
the element lengths which we have used, 
then the values of L and C may be obtained 
from those we quote. Otherwise, you will 
have the interesting task of finding them for 
yourself. 

it may be noticed that the element lengths 
used fall between a half wave on 14MHz and 
a half wave on 21MHz. This means that the 
system is shortened for 14MHz, somewhat 
lengthened for 21MHz and rather longer 
again for 28MHz. From practical con¬ 
siderations, the element lengths which we 
have used are about the longest for the 
frequencies involved, whereas the radials 
and the vertical radiator could possibly be 
reduced to a lower limit of 11 feet. This may 
lead to some drop in overall efficiency and it 
would certainly mean a new set of values 
for Ll, L2, Cl and C2. 

Having arrived at a set of values for the 
two capacitors and two inductors, by means 
of a grid dip oscillator, the next move is to 
find a satisfactory means of feeding the 


system on all three bands. This can be done 
by means of a link coupling arrangement 
into one or both of the inductors. However, a 
method which we found to be very 
satisfactory closely resembles the familiar 
“gamma” match. 

The feedline used is 75 ohm coaxial cable, 
with the braid terminated at the junction of 
the four radials. From the centre conductor, 
a lead is taken via a capacitor to a tap ^t Sin 
up the vertical element. This serves for both 
14Mhz and 21MHz. For 28MHz, another lead 
is taken via a capacitor, to a tap 5V^in up the 
vertical element. This arrangement can be 
adjusted to give a low SWR on all bands. 
The values which we found to be optimum 
again apply only when the same element 
lengths are used. No doubt these ad¬ 
justments will have to be modified if shorter 
elements are used. 

From a constructional point of view, it 
may be better to leave most of this to the 
devices of the individual. At the same time, 
a few remarks as to how we went about it 
may be of assistance. 

Whereas we used lin OD dual tubing, with 
radials and vertical element each 13ft 6in 
long, other materials and diameter may be 
used according to individual needs and 
circumstances. We would suggest however, 
that the original element lengths be adhered 
to, unless there is a good reason for making 
a change. 

Our construction was based on a 
“chassis” consisting primarily of a piece 
of board, about 1ft square and lin thick. 
Four pieces of Sin x lin about 2ft long were 
added to the board, as shown in the sketch. 
TTiese are to provide a fixing for each of the 
radials, the radials being held in place with 
two saddles for each. In addition to the four 
pieces of Sin x lin just mentioned, we added 
an extra two pieces as shown, about 1 ft 
long. These are handy to accommodate 
stand-offs, terminations, etc, for the tuning 
items and the feeder system. 

Having fixed the radials in place, the 
questio n of fixing the vertical element can 


pose some problems, We screwed a stand¬ 
off ceramic insulator to the centre of the 
board, the diameter of the insulator being 
such that it was an easy fit inside the end of 
the tubing. The vertical element was then 
stabilised by using four guys, one to each of 
the radials. We used stranded galvanised 
wire for the radials, broken by egg in¬ 
sulators about 2ft apart. A jjoint about 4ft up 
the vertical and about the same distance 
along the radials from the centre would be 
satisfactory. In the construction, we made 
use of clamps intended for TV aerial use. 

Inductor details, capacitor values, 
method of feeding, may all be obtained from 
the table and drawings. Most of this in¬ 
formation should be self-explanatory and 
the small details are left to the initiative and 
particular requirements of the individual. 

It will be noted from the inductor details 
that Ll is not a coil but a short length of 
wire, bent into a semi-circle. This may need 
a bit of juggling to get the 14MHz response 
correct, but no trouble need be anticipated. 
It would seem that this inductor virtually 
determines the maximum length of die 
vertical and radial elements. If they are 
increased beyond the length which we have 
used, then this inductor would approach 
vani^ing point. On the other hand, with 
shorter elements, this inductor will increase 
and will then assume the shape of a coil. 

All of the capacitors. Cl, C2, C3 and C4, 
which we used, are of the miniature 
variable type. When they have been ad¬ 
justed, each one is put into a protective 
plastic container, to protect it from the 
weather. The containers which we used 
were originally used for pharmaceutical 
products, such as tablets, etc. These are not 
hard to come by. In each case, we drilled 
two small holes in the case to pass the leads 
through, these holes were waterproofed 
later by a drop of Bostik or similar 
adhesive. 

Although we used miniature variable 
capacitors in the finished job, it may be 
possible to use coax cable, to give the 
requisite capacitance, once it has been 
finally determined with a variable 
capacitor. This may be worth investigating. 

The capacitors C3 and C4 are mounted 
close to the end of the coax feedline. The 
lead from C3 should be a heavy gauge of 
wire and is run directly to the tap point 
which is only 5*2in up the vertical element. 
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If you’ve got the 

electronics bug, 
we can help 
you use it 


Apprenticeships with the Navy. 

Today’s Navy demands advanced electronic knowledge. 
We have complex systems for guided missiles, enemy 
detection, weaponry, communications and computer logis¬ 
tics processing in ships and aircraft that need skilled hands 
and minds to operate and maintain them. 

We like to train our own, because we know we train 
better. And that could mean the start of a great technical 
career for you . . . without cost to you or your parents. 

You’ll train at H.M.A.S. Nirimba, the Navy School for 
Apprentices at Quaker’s Hill, just outside Sydney, and 
while we give you a chance to learn under expert technical 
guidance, we give you time to play, too. Sailing, swimming, 
water-skiing and all ball sports are catered for, in addition 
to Outward Bound-style adventure training. It’s like going 
to a technical boarding college and being paid to get a 
trade! 

If you’ve got the electronics bug, the trades you’d be 
interested in are Electronics and Communications, Radio 
and Instrument Fitting and Electrical Engineering. 

You graduate after 4 years’ training (about 2 years of 
which will be spent at H.M.A.S. Nirimba and the balance 
as on-the-job training at sea). And of course you’ll go 
wherever the Fleet goes—Hong Kong, Japan, New Zea¬ 
land—while you are still in training. 

When you graduate you move out into the world with 
Australia’s wide-ranging Navy with the prospects of fur¬ 
ther specialised training and promotion opportimity as a 
highly qualified and recognised tradesman. 

j Qualifications: 

You must be a physically fit Australian citizen or resi¬ 
dent British subject, aged 15 to 17i years on 1st January, 
1973, and be in your sub-matriculation year of study (or 
be studying to enter that year with good expectations of 
passing). 

- 'Authorised by the Director General of Recruiting, Department of Defence. 


Applications close September 1, 1972. 

Find out more about a satisfying Apprenticeship with the 
Navy. 

Phone or call on the Navy Careers Adviser in your State: 

New South Wales: Navy Careers Adviser, 18-20 York Street, Sydney, N.S.W. 
2000. Phone: 29-2122. 

NEWCASTLE: Navy Careers Adviser, 687 Hunter Street, Newcastle, N.S.W. 
2300. Phone: 2-6476. 

CANBERRA: Navy Careers Adviser, Navy Office, Canberra, A.C.T. 2600. 
Phone: 66-3440. » 

Victoria: Navy Careers Adviser, Reliance House, 301 Flinders Lane, Mel¬ 
bourne, VIC. 3000. Phone: 61-3731. 

Queensland: Navy Careers Adviser, 130 Mary Street, Brisbane, QLD. 4000. 
Phone: 31-1031. 

TOWNSVILLE: Navy Careers Adviser, 62-60 Sturt Street, Townsville, QLD. 
4810. Phone: Townsville 71-6263. 

South Australia: Navy Careers Adviser, 126-127 Pirie Street, Adelaide, S.A. 
6000. Phone: 23-2891. 

West Australia: Navy Careers Adviser, First Floor, Commonwealth Bank 
Building, comer of Hay and William Streets, Perth, W.A. 6000. Phone: 
22-4365. 

Tasmania: Navy Careers Adviser, Franklin Wharf, Hobart, TAS. 7000. 
Phone: 23-7064. 

or send off this coupon— 


NAVY 


I 

'•sSi 

■ To: Navy Careers Officer, 

|G.P.O. BOX XYZ (in your capital city and State) 

I 


A Navy 
Apprenticeship 
is a great start 
in life. 


Please send me full details of a Navy Apprenticeship 
Name 


Address 


I Postcode 


Date of Birth 


NA45.FP.52 
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TTiis point did not appear to be critical. 
Much greater care must be taken with the 
lead from C4, to its tap 2ft Sin up the vertical 
element. Steps must be taken to run this 
lead parallel with the vertical element, 
starting from an inch or two from the 
bottom. The distance of the lead from the 
element is necessarily a compromise, as the 
closer it is the better, for 14Mhz; but it 
should be spaced at least ^74in for 28MHz. 

In fact we found that %in spacing was 
about the best compromise. If the spacing is 
too little, it will be impossible to get the 
SWR down for 28MHz. Following from this 
condition, it is necessary to maintain the 
spacing constant against weather conditions 
and to this end, spacers must be provided to 
achieve this. Although we used wire, which 
needs to be supported, it may be a 
proposition to use a small diameter tube, 
which would be rigid enough, when sup¬ 
ported only at each end. 

Having completed the assembly, with LI, 
L2, Cl and C2 connected up, the feed 
components are best left off at this stage. Cl 
and C2 are then set to approximately the 
capacitance given in the table. We will also 
assume that the radials are at least 12in or 
so above the ground. With a grid dip 
oscillator, couple into Ll or L2, the latter 
will probably be more convenient, check for 
the three resonance frequencies. While 
there will be a certain amount of in¬ 
teraction, Ll is varied to set the 14MHz 
point, both L2 and Cl may be varied to set 
the 21MHz point and C2 will control mainly 
the 28MHz point. 

Even at this stage, the precise band- 
centre frequency should be aimed at in each 
case. Actually, such centre frequencies as 
14.2MHz, 21.3MHz and 28.6MHz may be 
selected. Having done this, the feeder 
components are added and the series 
capacitors are set roughly to the values 
given in the table. These are simply quoted 
as a guide. We can now start the serious 
business of setting the centre frequencies 
accurately, together with adjusting the 
SWR to a minimum for each band. 

To do this, we need an SWR bridge and a 
transmitter set to deliver only enough 
power to actuate the bridge properly. A 
power input of about 20 watts or so ^ould be 
sufficient. The bridge is connected in series 
with the line, as closely as possible to the 
feed point at the aerial, ie, within about 3 
feet. The transmitter is then set to the 
desired centre frequency in the 14MHz band 
and a small amount of power loaded into the 
feedline. The SWR bridge will quickly tell 
its own story and this will indicate what has 
to be done to improve matters. 

With the SWR bridge set for reflected 
power, check for centre frequency by in¬ 
troducing a piece of ferrite aerial rod into 
L2. If the meter drops, then Ll may need to 
be increased. Conversely, the opposite 
would be true. But at this stage, it would be 
well to leave Ll alone and attempt to reduce 
the meter reading by adjusting C4 for 
minimum. 

The transmitter is now set to the chosen 
centre frequency in the 21MHz band and 
loaded up as before. Check the SWR again 
and attempt to bring the reading down by 
adjusting precisely to frequency with Cl. 
This should bring the SWR to a very low 
value and although the SWR on this band is 
also largely determined by adjustment of 
C4, the adjustment already carried out for 
14MHz should be very close. 

The transmitter is again changed and set 


to the centre frequency for the 28MHz band 
and loaded up lightly once again. Adjust 
precisely to frequency with minimum 
reading, by C2. A further reduction in SWR 
is now effected by adjusting C3 and this 
should also result in a very low SWR. 
However, as intimated earlier, there is a 
compromise here between 14MHz and 
28MHz and a complete reduction to zero 
reading may not be achieved. 

With these preliminary adjustments 
made, we are now faced with a similar 
situation to that used for aligning a superhet 
receiver. The whole procedure must be 
repeated for each band, until all ad¬ 
justments are correct. On the second time 
around, it may be determined whether Ll 
and L2 will need any adjustment. Ad¬ 
justment of Ll is clearly indicated at this 
stage, if the frequency of the 14MHz band 
needs to be changed one way or the other. 
Adjustment of L2 will only be necessary if 
the 21MHz band can only be adjusted with 
Cl, thereby markedly upsetting either of the 
other two bands. 


the same time, considerable damage was 
done to property elsewhere. The per¬ 
formance of the aerial has been very 
satisfying, with good signal reports given by 
stations as far away as England and 
Europe. At the same time, we would not 
presume to compare it under poor con¬ 
ditions, with a high gain system. In spite of 
any shortcomings which such a simple 
aerial system may have we think that it has 
been worthwhile and we have no hesitation 
in commending it to those whose interests 
are in this direction. 

Having had considerable success with the 
14MHz, 21 MHz and 28MHz amateur band 
ground plane aerial system we thought that 
it would be worth a try to produce a similar 
system for 7MHz and 3.5MHz, particularly 
as we had a use for such a system. Most of 
us have the usual suburban building lot and 
this does not allow sufficient room to erect a 
full size aerial for 3.5MHz. Even one for 
7MHz can be somewhat of a squeeze. 

Surely no one would dispute the efficiency 
and desirability of a full size aerial, even 



A ground plane aerial system for 3.5 and 7MHz. 


Having completed all adjustments, full 
power may be fed into the system. Even 
with the aerial about 12in above ground, it is 
remarkable just how well it performed at 
the writer’s location. Although is was 
difficult to judge performance at this level, 
compared with the aerial raised to 28ft 
above ground, there did not seem to be a 
great deal in it, at least on listening tests. 
Even with the radials at 50ft above ground, 
little difference could be detected. In short, 
it would seem that the low angle of radiation 
for which the ground plane is reputed, is 
virtually unchanged by height above actual 
ground. At the same time, it is axiomatic 
that any aerial system should be well in the 
clear of all obstacles which could result in 
absorption of the signal. 

The writer is also of the opinion that when 
a ground plane in particular, is raised as 
high as possible, the amount oif noise pickup 
could well be reduced and any tendency to a 
strong ground wave which may be con¬ 
ducive to TVI and BCI, would be sub¬ 
stantially reduced. 

' Since the tri-band ground plane has been 
erected at the writer’s location, it has 
survived a very strong southerly blow at the 
28ft level, showing no signs of distress. At 


some sort of beam but for those of us who 
find this to be quite impractical, we must 
look elsewhere for an answer to the 
problem. As surprisingly good results are 
obtained with vertical whip aerials in 
mobile work, even on the 3.5MHz band, we 
reasoned that at least as good results could 
be obtained from a fixed vertical aerial 
system. 

With these thoughts, we considered that it 
would be worth starting off with just two 
radials and see how this worked out. A 
suitable length for these radials would be 
somewhere between a quarter wavelength 
on 3.5MHz and 7MHz, or between 67ft and 
33ft. We chose a starting length of 44ft as 
being about right to fit into the space we had 
available. 

Turning to the vertical element details, 
we already had on hand a 20ft length of 3in x 
2in Oregon timber. Also, a piece of 
galvanised conduit, 5 / 8in diameter and lift 
6in long was available. The conduit was 
clamped to the top of the timber, with about 
18in overlap. Wire could then be run from 
the conduit down to the bottom of the pole, 
thus giving a vertical length of about 30ft. 
The pole was then pushed up and screwed to 
a selected post — actually part of a side 
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Demonstrations are at CONVOY 
Technocentre You Most Visit 
Snite 2S0 at 1972 Anstraiian 
Hi-Fi Andie Show 


« B. €r W. MONITOR LOUDSPEAKERS 

The fabulous DM70 Electrostatic Hybrids have to be heard to 
be believed. A complete breakthrough In sound reproduction, 
so close to the real thing you can't tell the difference. Also, 
DM2 just released in Europe and U.S.A. ~ the Speaker they 
rave about, in the lower price bracket. Famous DM1 and 
DM3's on demonstration too. 

EVERY QUALITY HI-FI PRODUCT AT THE 1972 
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standard for high power, high quality reproduction with 
absolute reliability and 3 years guarantee. The poiyf ilar output 
transformers reduce distortion to a negligible value. 

Special extended 15 months' guarantee and terms 
available, trade-ins welcome. 


TBChnOCBntrB free customer parking 


Now at corner Plunkett and Maclean Streets, Woolloomooloo, 'Phone 357-2444 
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Flower Arranging 
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paling fence. In my case, this is all that was 
necessary to make a solid fixing for the 
pole. In some cases, it may be necessary to 
guy the pole, with guys suitably broken up 
with insulators. 

From the base of the pole, we tacked one 
of the radial wires along the bottom rail of 
the fence. When fixing the second radial, we 
came to the corner at the back of the 
building block and so the radial was simply 
tacked for the rest of its length, along the 
bottom rail of the back fence. 

With the three elements in place, the next 
job was to make a resonant system. As the 
radials were each 44ft long and the vertical 
element was only about 30ft, we decided 
that to make a reasonably balanced system, 
this element should be loaded to bring it to 
about an equivalent of 44ft. As shown in the 
diagram, this has been done by introducing 
a loading coil Ll at a point 3ft from the 
bottom. 

TTiis coil consists of 8 turns of 12 B&S 
enamelled wire, 234in diameter and l%in 
long. We wound ours on “air” but if you 
have a suitable former, it could be used, 
provided that it is of low loss material and 
proofed against the weather. Two porcelain 
stand-off insulators were used to mount the 
coil. In fact, we used several of these in¬ 
sulators for terminations, at such points as 
the bottom of the vertical section, which is 
just a few inches above the ground level. 

The 27ft length between the bottom of the 
conduit and the loading coil is provided with 
a reasonably heavy gauge of copper wire, 
say between about 12 and 16 gauge. The 3ft 
space between the coil and the bottom end 
of the vertical element is also a piece of the 
same gauge of wire. 

Assuming now that the vertical element 
and the radials are in position, the next task 
is to tune the system to the 3.5MHz and 
7MHz bands. Another coil is required (L2) 
and the one which we used consisted of 18 
turns of 12 B&S enamelled wire, wound on a 
2^'Kin diameter ceramic ribbed former, the 
winding being 2V2in long. When the system 
was finally tuned, we had shorted out the 
top 4 turns, thus reducing the number ef¬ 
fectively to about 14. 

With the L2 connected, a variable 
capacitor of about lOOpF is connected in 
parallel with it as a temporary measure. 
TTie initial tuning is done with a GDO, 
coupled into L2. The variable capacitor is 
adjusted to bring the resonance right for the 
7MHz band. TTie exact frequency will be up 
to individual choice, but it may be in the 
vicinity of 7.075MHz. The 3.5MHz frequency 
is adjusted with L2 itself, turns being added 
as required. Again, the exact frequency 
may be set to 3.6MHz, or thereabouts. 

Having initially found the two wanted 
frequencies, it will be necessary to go back 
and forth, as before, until both frequencies 
are correct. 

At this point, we are again ready to start 
on the more serious business of coupling the 
feedline into the system and adjusting it for 
minimum SWR. The coaxial line from the 
transmitter is connected with the outer 
conductor to the junction of the radials and 
the bottom of the vertical. TTie inner con¬ 
ductor is run via another variable capacitor 
of ISOpF or so, to a point 12in above L2. TTie 
series capacitor should be set to ap¬ 
proximately 88pF as shown in the diagram, 
this being the value which we finished up 
using. 

llie transmitter is now needed and should 
be set to the 3.5MHz band centre frequency 


and lightly loaded into the system at first. 
An SWR bridge should be connected into the 
line, close to the aerial feed point. If the 
bridge is not available, then a field strength 
meter may be used. 

Set the SWR bridge for reflected power 
and check for centre frequency by in¬ 
troducing a piece of ferrite aerial rod into 
L2. If the meter drops, then L2 may need to 
be increased. Conversely, the opposite 
would be true. In cases where a field 
strength meter is used, adjustment would 
be made for maximum meter reading. 
Continuing, the series feed capacitor is now 
adjusted for minimum SWR, or maximum 
field strength. 

Hie same procedure is adopted for the 
chosen frequency of the 7MHz band; but 
this time, any adjustment in resonant 
frequency should be made with the variable 
capacitor across L2. Hie series capacitor is 
checked and adjusted if necessary, for 
minimum SWR or maximum field strength. 
The process must be repeated on each band, 
until adjustments are complete. If the 
series capacitor setting is not the same for 
both frequencies, then a compromise will 
have to be made and individual cir¬ 
cumstances will dictate what this might be. 
However, the setting should be fairly close 
for both bands. 

Having completed the final adjustments, 
the two variable capacitors may be in¬ 
stalled permanently, provided that they are 
protected from the weather. An alternative, 
and one which we adopted, is to replace the 
two capacitors, ea^h with a piece of coax 
cable. To do this, carefully remove one 
capacitor at a time and accurately measure 
its capacitance. A piece of coax cable is 
then cut to length to give exactly the same 
value of capacitance. The cable is then 
connected into the place of the former 
capacitor. Hiis method has the advantage 
that the cable is better able to withstand the 
rigours of the weather. 

At this stage, the new vertical is ready for 
service. If Uie experience of the writer is 
any indication, readers will find that 
although the sy^em occupies a minimum of 
space, it will give a good account of itself. 
An important point which should not be 
overlooked is the fact that the aerial as 
described only has two radials. This would 
be a bare minimum and there is little doubt 
that if space is available to add extra 
radials — the more the better — results 
would be improved accordingly. 

Just one final point. The thought has 
crossed the mind of the author that it may 
be possible to achieve some measure of 
dire<rtivity by switching in and out radials, 
as required. It has b^n establi^ed that 
one, two, or even three radials of the high 
band system can be disconnected, without 
upsetting the SWR. I have not checked the 
idea for directivity at the time of writing. If 
any reader tries it, I would be interested to 
hear of the findings. 
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Comments on Transistor TV Set 


More than once in recent months I have commented on \«hat I feel is a 
failure on the part of manufacturers to fully back their products, for either 
the customer or his serviceman. 


Following my story and rather caustic 
comments in the May issue, I have received 
some letters commenting on this situation. 
Reproduced below are two of these which, 
as it happens, both come from Victoria. 

Dear Sir, 

In the May 72 edition of your Journal / 
was very disturbed to read the article by 
"The Serviceman"relating to the faults in a 
transistorised TV set. What disturbed me 
was: 

a. that such a state of affairs in relation 
to TV existed, 

b. that the manufacturer seemed so 
reluctant or incapable of 
disseminating the information 
required on the modifications. 

/ am only a part time TV serviceman and 
therefore, compared to a full time man, my 
experience is very limited. However, as a 
serviceman in the armed services / am 
aware of the wide dissemination of in¬ 
formation and corrective action taken to 
rectify defects in manufacture of service 
equipment. 

In the story related by your contributor 
the name of the set is not stated. However, 
from my own knowledge, there is one make 

of set ( . ) which described the 

tuning of the EHT transformer to obtain 
the humped curve required. If the set in 

question is a . , in fairness to 

the company concerned, they have fully 
described the modifications in their house 
journal and also stated the precautions 


TRANSISTOR SERVICE 
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necessary, such as replacing the fuse with a 
resistor, to limit the drain while the trans¬ 
former is being tuned. Also, the modif¬ 
ications have appeared in the TETIA 
publication "Teletronics". 

However, / heartily agree that trans¬ 
istorised equipment appears to have been 
put on the market before extensive trials 
have brought out any design defects. 

“ Yours Faithfully, 
J.S. 

Dear Sir, 

Re the May 1972 issue and the line output 
transistors. / assume this to be a 

. receiver, judging by the 

"double hump" characteristic mentioned. 

/ have not experienced this problem 
recently, but / seem to recall a suggestion 

by Mr . (of the manufacturing 

company) to remove the line output fuse 
and replace it with a resistor (a value of 15 
ohms rings a bell in my poor memory) while 
tuning^ to protect the transistor. Naturally 
the fuse is replaced in the set when the 
tuning is completed. 

Hoping this is of some help and thanking 
you for your most interesting stories. 

Yours Faithfully, 
J.H. 

I am grateful to these two gentlemen, and 
the others who have taken the trouble to 
comment and supply information. At least 
the situation is a little clearer in the 
technical sense. 

However, Tm afraid that my feelings 
about the manufacturer’s responsibilities 
remain the same. For the fact remains that, 
while this particular manufacturer had 
evolved a technique to cope with the 
problem I encountered, I was unable to find 
out anything about it, in spite of repeated 
requests made directly to him. 

In his letter, J. S. expresses the same kind 
of concern, and compares the situation with 
that in the armed services, where the 
distribution of such information is highly 
organised. He also quotes two publications 
in which the vital information was 
presented. Unfortunately, civilian 
manufacturers, unlike the armed services, 
do not have a “captive audience” to ensure 
complete coverage. In this regard they can 
only do their best via trade journals etc. As 
a result, it is inevitable that some ser¬ 
vicemen will miss out. 


Fair enough. But the real beef is that, 
when servicemen who appreciate this 
problem seek to overcome it, by going 
straight to the horse’s mouth, they can be 
frustrated, as I was, by ignorance and in¬ 
difference on the part of those concerned. 

Nor does it temper my feelings con¬ 
cerning the string of “mods”, as long as 
one’s arm, which the serviceman is ex¬ 
pected to do on the firm’s behalf. And who 
pays for it? Can it be loaded on the 
customer, or must the serviceman carry it? 

I still think it is time the manufacturers 
pulled their socks up. 

And now to this month’s main story. 

Material for the stories presented in these 
columns comes from many sources. In 
addition to those which result from my own 
first-hand experiences, some come from 
other professional servicemen, others come 
from technically qualified people servicing 
their own equipment. The story which 
follows comes from a friend who is not a 
serviceman but has a technical 
background, and who likes to do his own 
servicing. This not only saves him money, 
but gives him the satisfaction of 
achievement when a particularly sticky 
fault comes to light. 

Naturally, not having the equipment and 
facilities of the professional, he has to feel 
his way on occasions, but apart from the 
time factor, which often results in a piece of 
equipment being out of service for days or 
even weeks, the only other disadvantage is 
that occasionally items such as valves have 
to be bought on speculation. 

On the other hand, as his time is his own, 
he can sometimes spend more time in 
salvaging damaged parts than the 
professional servicemen would be prepared 
to do. Which brings me to this story. 

The piece of equipment in question was an 
early model television receiver which had 
been picked up cheaply as it obviously was 
not working properly. The previous owner 
had purchased a new set, and had been 
using the older one as a second set. In fact, 
he had spent some money on having it 
repaired a short while ago but, after only a 
few weeks of additional service, it had 
suddenly failed. 

Apparently the failure had been ac¬ 
companied by a strong smell of burning, 
and blue smoke had issued from the set’s 
interior. This had somewhat unnerved the 
owner, and he had apparently decided that 
the set, which was over ten years old, had 
outlived its useful life. It had been reposing 
in a corner of the garage and when my 
friend learned of this, he had offered to buy 
it. A bargain was soon struck, and both 
appeared very happy with the deal. TTie set 
was a well-known make, and despite its age 
was quite handsome in appearance. It had 
obviously been well car^ for, and the 
original polish was intact. 

The idea was to fix the set, if possible, and 
use it as a second set so that family conflicts 
as to who was going to watch what program 
at any particiiar time could be avoided. 
Tensions from this cause always rose to a 
climax during periods of test cricket when, 
to the dismay of the rest of the family, my 
friend would monopolise the TV for days on 
end, depriving the rest of the family of their 
regular programs. 

A situation by no means uniqu^e in family 
circles! 

However, to return to the set. Duly in¬ 
stalled in the workshop, it was connected to 
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power and switched on. Whatever had 
caused the burning smell and blue smoke 
had presumably completely destroyed it¬ 
self, since there was now no evidence of any 
such symptom. 

What was very much in evidence was the 
restricted horizontal scan, showing only as 
a vertical band of light about V/z inches 
wide up the centre of the screen. An 
examination of this showed that there was 
no video present in the scanned area, 
neither was there any sound. The level of 
brightness was also very poor. 

Ri^t at the start this seemed to indicate 
a fault in the EHT or line output sections — 
but why no program? A glance at the circuit 
which my friend had acquired in the 
meantime showed why this was not only 
possible but probable. The set used gated 
AGC, and as many readers will know, this 
type of set normally acquires its gating 
pidses from the EHT section. If the EHT 
fails, the AGC valve is not gated into con¬ 
duction, the AGC is disabled, and a lock-out 
condition occurs. 

It seemed logical to disregard the loss of 
program and press on with locating a fault 
in the line output / EHT section. 

Using established fault-finding 
procedure, the EHT lead was first 
disconnected from the tube and checked for 
the presence of EHT by the usual method of 
holding the tip of the lead a short distance 
away from chassis. The lack of any obvious 
spark established that the diagnosis was on 
the right track. There was very little EHT. 
TTie next step was to move back one stage, 
and try to draw a spark from the lead to file 
top cap of the EHT rectifier. A blank was 
again drawn. 

One possibility was that the 6DQ6A line 
output valve was sick. Fortunately, a good 
6D^A was to hand, to substitute. Initial 
investigation produced results, but they 
were rather unexpected. When the lead was 
pulled off, the top cap came with it. It did 
not come cleanly away, leaving the wire to 
the anode still neatly held by its nipple of 
glass. Instead, it remained fixed to its wire 
and the glass nipple broke away to the 
sound of splintering glass. Well, a valve 
with a hole in it can hardly be expected to 
function. But was the valve faulty anyway, 
before the glass broke? 

The answer was soon provided. TTie new 
valve did nothing to cure the fault. The thin 
band of briefness up the centre of the 
screen remained stubbornly as it had been 
before. 

Hard luck! 

My friend next considered the possibility 
that the drive for the 6DQ6A had failed, due 
to a fault in the previous stage. The usual 
arrangement for these stages is that bias is 
developed across the grid resistor, and if 
drive fails, bias is reduced. Result — the 
valve overheats rapidly. If left unchecked in 
this condition, the anode may eventually 
glow cherry red. 

Some support for this theory was 
provided by the condition of the top cap lead 
insulation which was dark and brittle, as 
though it had been heated. In any case, it 
was replaced to prevent further troubles. 

The best my friend could do to check the 
drive was to connect a sensitive AC meter to 
the grid of the 6DQ6A. A healthy deflection 
suggested that there was plenty of drive. 

The most obvious checks in locating an 
EHT or line output fault had now been 

(Continued on page 125) 
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MINIAIURE 
SOLDERING 
MRONYOU 
DONTHAVE 
TO SWITCH 
il ON&OF! 


Yes MICO gives you the outstanding advantage of 
constant heat soldering, you don’t have the worries 
of heat control. Overheated soldered joins can 
crystallise, under-heated give a dry joint. MICO 
stays at around 500® F - the Ideal temperature. 


Illustrated (left to right) 

10 watt, 10 watt mini, 20 watt 
Only MICO gives you a complete range of 12 models 
from the extra lightweight mini to the 70 watt heavy duty 
model. Voltage range includes 4,6,12,24.32 & 50 V. 

• Light weight 

• longer bit life 

• repairable • precision made • guaranteed • Australian 
made • exclusive variable voltage transformers available. 


GREATEST RANGE 


OTHER FEATURES INCLUDE 


Marujfactured, sold & serviced by 

WATKIN WYNNE PTY. LTD. 

32 Falcon Street Crows Nest 2065 NSW Australia 

Detailed literature available 


i 


n 


OBTAINABLE THROUGH TRADE HOUSES EVERYWHERE 
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Microwaves for 
the radio amateur—4 


This is the fourth in a short series of articles written in an attempt to 
stimulate activity by radio amateurs on the microwave bands. This month 
the author deals with wavemeters, ferrite devices, power generation and 
klystrons, and antennas. 

by DES CLIFT, VK2AHC* 


Frequency measurement can present 
problems for the amateur microwave en¬ 
thusiast. Even the amateur with quite a 
respectable array of equipment and 
facilities for HF and VHF generally finds 
himself unable to measure microwave 
frequencies with sufficient accuracy to tell 
with certainty whether he is inside or 
outside the allocated band. 

Microwave wavemeters and radar test 
units known as “echo boxes”, both 
calibrated in terms of frequency, have 
appeared on the surplus market from time 
to time, but never in large quantities. 

Those fortunate enough to possess a 
slotted line can obviously measure 
frequency directly, by a measurement of 
the waveguide wavelength inside the 
waveguide. This is then converted to free 
space wavelength and hence to frequency. 
TTie technique is covered in almost every 
text book of microwaves. 

For those not in the above categories the 
following course of action is recommended 
and will confirm the conviction that it is 
possible to produce homemade apparatus 
of accuracy comparable with that of ex¬ 
pensive commercially made items. 

A wavemeter can be produced, based on a 
cross coupler similar to that shown last 
month in Fig 10 but having one coupling hole 
of about 20-25 dB. This feeds a leng^ of 
waveguide in which is a movable plunger 
forming one end of a cavity. The unused 
end of the waveguide is blanked off. 
Resonances occur at the frequency of the 
incoming microwaves, and if the difference 
in mechanical position of the plunger is 
measured for adjacent indications, this is 
then half the waveguide wavelength, which 
again can be converted to frequency. 

It is reasonably easy to measure 
frequency to ilOMHz in 10,000MHz (ie, 
O.lfc) with this device. A practical unit is 
fully described in the RSGB Bulletin for 
May 1958, together with a spot frequency 
cavity for 9375MHz (the design frequency 
of a large quantity of American surplus 
airborne radars) and 10,000MHz, the lower 
band edge of the amateur band. The 
arrangement for the measurement is as 
shown in Fig 13. 

A large number of educational establish¬ 
ments possess wavemeters which cover X 
band. If an absolute calibration of the 

*'12 Romford Rd, Frenchs Forest, 2086 


above, or any uncalibrated surplus 
wavemeter is required, no doubt this could 
be organised. The writer will also be glad to 
assist any amateur who is in difficulty with 
calibration of wavemeters and other 
components. 

Ferrite Devices 

All the waveguide pieces discussed so far 
are bi-directional. An exception to this rule 
are waveguides containing ferrite slabs or 
rods. The most popular components are the 
isolator or one way attenuator, and the 
circulator (see Fig 2c of first article for an 


COUPLING HOLE 
(20-25dB) 


KLYSTRON 




PAD 


WAVEMETER CAVITY 
FORMED FROM SIDE- 
ARM OF COUPLER 


r 

Ag/2 

L 


CONVENIENT DISTANCE 
FOR MEASUREMENTS ‘ 


with the direction of the applied field. This 
takes place in a few nano seconds, and the 
operation is known as precession. If, 
however, an RF field is also applied a condi¬ 
tion can result where quite large non¬ 
reciprocal losses are present, so that energy 
can flow much more readily in one direction 
than another. 

Isolators, by far the most widely used 
ferrite devices at present, operate where 
the RF field resonance is the same as the 
natural precession frequency. They are, 
therefore, referred to as resonance 
isolators. The ferrite material is either 
placed on opposite faces, or right across the 
waveguide at a distance about quarter way 
across the broad dimension. At this point in 
the guide the RF magnetic field is cir¬ 
cularly polarised. When resolved into two 
components, one will be rotating in the 
same sense as the natural precession, and 
suffer loss. The other will be unaffected. 

If, however, the magnetic field is not at 
that value at which natural precession takes 


FIXED 

PLUNGER 






CRYSTAL DETECTOR 
IN SUITABLE MOUNT 


\ 


PLUNGER 
POSITION 1 


PLUNGER 
POSITION 2 


A DIP’ IN CRYSTAL CURRENT 
OCCURS AT WAVEMETER 
PLUNGER POSITIONS 1 
AND 2 


FLAT FACE 


Fii' 13 USE OF HOMEMADE WAVEMETER 


example of use), in which the direction of 
microwave energy flow to and from a 
number of fixed ports is always in a known, 
controlled direction. 

A ferrite material is the basis of these 
devices and is used with either an electro¬ 
magnet or a permanent magnet. The 
material is a very low loss ceramic mixture 
of the oxides of iron and other metals, such 
as nickel, cobalt, magnesium, manganese 
and aluminium, which are fired at tempera¬ 
tures in the region of 13(X)-1400®C. 

This material can be likened to lots of 
little magnets randomly orientated. With 
the application of a given magnetic field, 
the axes of all the particles align themselves 


place, components are produced using an 
effect called Faraday rotation. This is the 
basis of ferrite phase shifters, circulators, 
modulators and switches. These devices 
can take the form of a rod of ferrite along 
the axis of circular waveguide. Applied 
microwave energy is made to rotate 
through 45° by applying a suitable magnetic 
field. It is then either taken out, dissipated, 
or reflected, depending upon what the final 
form of the component is to be. 

RF Power Generation 
For the 3300, 5650, and 10,000MHz bands 
the reflex klystron is probably still the 
easiest and cheapest method of obtaining 
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enough microwave power for amateur 
communication over 20-100 miles range. 
Suitable klystrons are the 2K25 / 723 A/B 
series for 10,000MHz and the 726A for 3300- 
MHz. These types have been available in 
reasonable quantities since the war, since 
they were used extensively in airborne 
radar equipment. They have internal 
cavities, and their output is via a short 
coaxial line. 

More modern types such as the CV2346 
suitable for both 5650 and 10,000MHz and the 
CV2116, sutiable for 2300 and 3300MHz 
require an external cavity and are, 
therefore, more versatile. Other modem CV 
types, usually of the English Electric K 
series have appeared in small numbers on 
the surplus market from time to time. Some 
of these operate in the 10,000MHz amateur 
band, others require modification, and 
others designed to operate between 8000 and 
9000MHz do not appear to work at 10,000- 
MHz. An exception is CV2282 (K308). All 
these latter types have waveguide outputs 
and are thus easy to couple to die rest of the 
system. 


VARIABLE 



REFLECTOR CHARACTERISTICS 



REFLECTOR VOLTS WITH RESPECT TO CATHODE 
(ALSO DEPENDS ON ACTUAL CAVITY FREQUENCY) 


Fig. 14 TYPICAL REFLEX KLYSTRON AND 
ITS REFLECTOR CHARACTERISTICS 

The principle of operation of all these 
reflex Idystrons depends upon the **transit 
time” effect, as follows. In a typical 
klystron (Fig 14) electrons are emitted by 
the cathode, the electron stream sometimes 
being controlled by a negative potential on 
an additional grid. The electrons are ac¬ 
celerated through the cavity grids and 
repelled by the negative potential of the 
reflector. If the valve is assumed to be 
already oscillating, an RF voltage will be 
present across the cavity, which is 
mechanically tunable. 

The electrons travel between the two 
grids spaced in the centres of opposite sides 
of the cavity in a time which is short 


compared with the period of oscillation; 
their velocity is altered by the RF voltage 
on one of &ese grids. From the cavity 
emerge “bunches” of electrons, which are 
repelled by the reflector and arrive back at 
the cavity after a short period of time. The 
negative voltage on the reflector deter¬ 
mines how far the “bunches” will travel 
into the space between the cavity and the 
reflector. At a certain reflector voltage, the 
“bunches” will arrive back at the cavity at 
the correct instant to reinforce and sustain 
oscillation. 

The “bunches” of electrons can also 
arrive back at the cavity after longer in¬ 
tervals of time, producing less favourable 
conditions. Thus, as the reflector voltage is 
varied, the valve will oscillate in various 
“modes”, which are usually referred to as, 
for example, the “160 V mode” or the “110 V 
mode”. These voltages are the approximate 
reflector voltages which permit oscillation. 

It may be seen that only for one value of 
reflector voltage will the transit time be 
correct for oscillation at the resonant 
frequency of the cavity in each of the 



A : AM OPERATING POINT 
B : FM PHONE OR TONE OPERATING POINT 
C ; MCW OPERATING POINT 

Fig. 15 METHODS OF MODULATING A KLYSTRON 

modes, although the valve does not stop 
oscillating with small departures from 
these conditions, dlhanges in reflector 
voltages, however, cause small frequency 
changes. Electrbnic tuning is therefore 
possible. 

The methods of modulating a klystron are 
illustrated in Fig 15. For clarity, a different 
method of applying modulation is given for 
each of the three reflector modes. In 
practice of course only one of these types of 
modulation is used on one mode at any one 
time. 

FM phone and tone is by far the most 
satisfactory method for amateurs. It is 
secured very easily by applying a few volts 
of audio telephony, or keyed tone to the 
peak of the reflector mode. Since the slope 
of the reflector ! frequency characteristic 
varies with the operating mode chosen, a 
choice of deviation is available for ex¬ 
perimentation. 

AM phone is obtained (together with some 
FM) by operating the reflector operating 
point on the side of the reflector mode. By 
using a larger amount of audio than used for 
FM, reasonable quality AM is produced. 
This method is handy for initial ex¬ 
periments where an FM receiver is not 
available, as is the case of the use of a 
standard radar IF strip, but suffers from 
the disadvantage that 

(a) the klystron is only giving a fraction of 

its potential output. 

(b) the klystron, as used without AFC 



amplifier modules 


are only one of our large range of 
professional quality audio modules. 

001 Power Amplifier 

22 watts R.M.S. into 15 ohms, 32 
watts R.M.S. into 8 ohms. T.H.D. 
less than 0.17. Response 10Hz— 
lOOKHz. 

$16.35 with power supply diodes. 
$15.35 without power supply 
diodes. 

002 Preamplifier Module 

Drives all Auditec power modules. 
Inputs magnetic 3mV. tuner, out, 
ceramic, tape rec. lOOmV. Bass, 
treble ^5dB. Response 10Hz— 
lOOKHz."Distortion less than 0.17* 
$14.56. 

1005 Tuner Module 

Range 525-1800KHz. Wide audio 
response. Very high sensitivity for 
remote areas, on chassis. 

$2420 complete 

$17.75 on printed board only. 

009 100 Watt Power Amp. 

(illustrated) Suitable for P.A. and guitar. 
Response 10Hz-18KHz+2dB 
Distortion less than 02/.. Max. 
output 125 watts R.M.S.I Full 
short-circuit and overload 
protection — blow up proof! 
$49.83. 

60 Watt Power Amp. 

Same performance as 009, but 
maximum power 60 watts R.M.S. 
Also short-circuit proof. $31,96. 

10 Watt Module. 

Operates from 12 volt car battery. 
Power output 10 watts. R.M.S. at 
2.57o T.H.D. Response 60Hz— 
20KHz. 

Old is ruggedly moulded in plastic 
— output lohm only. $14.96 
017 is In printed board form, with 
outputs of 3, 8 and 15 ohms. 
$16.46. 


All modules are complete and tested, and are 
ready to wire into your system. Chassis and 
auxiliary components are available at cost 
price. All modules fully guaranteed. Prices plus 
27Vi7o sales tax (or 157o where use is ex¬ 
clusively for public address). 

AUDITEC AUSTRALIA 
P.O. BOX 258 

SPIT JUNCTION NSW 2088 


Please send full details (without obligation) of i 

□ 001,2 □ 1005 0 009 □ 018 I 

□ 010, 017 I 
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Nc^s provides 
a specialised service... 




for 


Qompton Parkinson 


ELECTRICAL 

EOmPMENT 

Choosing the right electrical equipment is a job for 
specialists and Noyes Bros., with over 60 years’ prac¬ 
tical experience have a wealth of technical knowledge 
at your disposal. Our engineers welcome requests for 
discussion of customer problems. Literature available 
on request. 



NOYES BROS. PTY. I.IMITBD 

Sydney Melbourne Brisbane Adelaide Perth Hobart 
Canberra Newcastle Tamworth Wollongong Orange 
Geelong Mackay Townsville Launceston Lae 


■ HAWKER SOOELEY OOMRWY 


ELECTRIC MOTORS 1/8 to 10,000 h.p., 
110 to 6,600V. Squirrel cage, slip-ring, synchro¬ 
nous and direct-current types, with various 
enclosures, and to inch or metric dimensions. 

KT MOTOR STARTERS— suit all size 
motors up to 750 h.p. Equipped with block-type 
contactor and bi-metal thermal overload relay. 
Quicker installation, simpler maintenance. 

KT CONTACTORS —accommodate a very 
wide range of load currents. Modern, lightweight 
and block-type, electromagnetically operated. 
Supplied with either A.C. or D.C. coil. Range: 0 
to 450 h.p. at 415 volts ACS. 

CONTROL SYSTEMS Since 1921, 
Crompton Parkinson Control Equipment Plant has 
specialised in the design and construction of 
complete electrical systems to meet require¬ 
ments beyond the capacity of standard units. 

AIR BREAK CIRCUIT BREAKERS 

A.C. and D.C. types of high fault capacity for 
totally enclosed or open panel mounting in 
withdrawable or fixed designs. 
INSTRUMENTS— incorporating taut ribbon 
suspension, now manufactured in Australia for 
a wide range of duties, together with current and 
instrument transformers to match. 
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(Automatic Frequency Control), as is 
usually the case with amateurs, will tend 
to drift somewhat and therefore require 
frequent readjustments to be made at 
both ends of the microwave link. 
Modulated CVf or MCW can be obtained 
by the application of a square wave of the 
order of 50 volts peak to peak, so as to sweep 
through one mode, but not run into the 
adjacent mode. 

Particular care has to be taken to reduce 
the hum on the reflector to a very low value 
(under lOmV seems acceptable) before the 
application of the audio. This is easily done 
by a three or four section RC filter. A 
typical practical arrangement, showing 
this, and the use of a zener diode DC heater 
arrangement which also reduces unwanted 
FM, will be described in the next article. 
Klystron Mounts. 

Klystron mounts are required for X band 
and S band klystrons such as 2K25/ 723 
A / B and 726A, which have a type of coaxial 
output. 

^though most of the text books suggest 
(for 9375MHz) an offset arrangement for 
the injection of the coaxial probe into the 
waveguide, the writer has found that at 
10,0(X)MHz, the best arrangement is to 
place the probe in the centre of the 
waveguide and make an adjustment of 
vertical injection as shown in Fig 16. 
WARNING: It should be noted that the 
outer shell and tuner of these kylstrons is 
connected to the cavity. In any arrange¬ 
ment where the cathode of the klystron is at 
earth potential, the cavity will be at HT 
potential (ie 250V to 300V) and therefore 
dangerous to handle. This remark also 
applies to the coaxial probe, which should 
also be suitably isolated from the 
waveguide. 

For reasons of maintaining thermal and 
hence electrical stability the klystron is 
usually enclosed in a box. This assists in the 
prevention of electric shock but never¬ 
theless caution should be exercised when 
handling operating klystrons until the exact 
nature of the circuitry is known and under¬ 
stood. 

Antennas 

This is a subject which the average ex¬ 
perimenter tenos to treat as a problem area 
but which in fact need not be at all. 

Surplus parabolic antenna and feeds such 
as the AN / APS4 (suitable for use at 10,000- 
MHz) have recently been available, but 
probably the best approach is to make up 
reasonably sized horn antennas from thin 
brass or even tin plate. These give excellent 
results, both from the aspect of gain and due 
to the fact that they are virtually non 
frequency sensitive over quite large 
frequency ranges. The writer has produced 
Si C and X band versions and thoroughly 
recommends their use for all but the longer 
range contacts. 

The fact that all these designs are based 
on the use of standard sizes of waveguide 
tube can be used to advantage since the user 
can mount the klystron and the other 
components on the one assembly. At the 
lower frequencies a simple transition to 
coaxial cable as illustrated in Fig 8 last 
month can be used. 

Fig 17 (a) gives construction details of 
four applicable designs while Fig 17(b) 
shows examples of some of the finished 
items. 

Fig. 17(a). (Right) Some examples of home¬ 
made horn antennas. 

\ 
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SIDE PLATES FIT INSIDE 
AND FLUSH WITH ENDS OF 
TOP AND BOTTOM PLATES 

.-■ -. 


FREQUENCY 

LI 

A 

C 

L2 

B 

D 

FOR USE WITH 

lOGHz 
GAIN 22dB 

11.71" 

7.75" 

1" 

11.9." 

5.67’* 

0.4" 

WG16 

5.65GHz 
GAIN 20dB 

17.32" 

11.48" 

1.5" 

17.59" 

8.42" 

0.62" 

WG14 

3.3GHz 
GAIN l&6dB 

14.24" 

12.95" 

3" 

14.52" 

9.45" 

1.34" 

WGIO 

2.3GHz 
GAIN 16.5dB 

11.28" 

14.5" 

4.3" 

11.62" 

10.75" 

Z15" 

WG8 


DIMENSIONS GIVEN ASSUME THE USE OF MATERIAL OF SIMILAR THICKNESS 
TO WAVEGUIDE. THIS IS NOT REALLY NECESSARY PROVIDING CARE 
IS TAKEN WITH MATCHING SMALL END TO WAVEGUIDE 

Fig. 17 (a) HORN ANTENNAS SUITABLE FOR AMATEUR MICROWAVE BANDS 







































































ANALYZER 


CURVE TRACER 


ELMEASCO INSTRUMENTS PTY LTD 

PO Box 334, Brookvale, NSW and PO Box 14, St Kilda South, Victoria. Tel: Sydney 93 7944 — Melbourne 26 1552. 
ADELAIDE—Phone64 3296 BRISBANE — Phone 71 3366 


EICO 685 TRANSISTOR 


EICO 443 TRANSISTOR-DIODE 


IN ANDOUTOF CIRCUIT DYNAMIC SEMICONDUCTOR 
AND Cl RCUIT AC ANALYZER 


• Makes it possible for any general purpose oscilloscope to display direct 
readouts of the most meaningful data. 


Diodes, rectifiers, signal and power transistor characteristics can be tested by 
the versatile Model 443 curve tracer. Circuit designers and service technicians 
will find it invaluable for determining the DC characteristics of a wide variety of 
silicon and germanium semi-conductors. The output of the 443 can be dipslayed on 
any general-purpose oscilloscope. Diode and rectifier characteristics that can be 
tested include Forward voltage (V), Forward current (I), Reverse current (Ir), 
and Peak Inverse Voltage (PIV). The PIV test voltage is variable from 0 to 1400 
V. Transistor tests include those for hFE,^OE, ’cEO,^CE (sat, and 

Other significant features of the Model 443 are: 

a All silicon solid state printed-circuit construction 
• Dual transformers for isolation and safety 
a Flashing light indicates high voltage at diode test terminals 
a Matching switch for comparing and matching transistors 
a Direct-reading beta controls on front panel 
a Built-in oscilloscope voltage calibrators 
a Terminals for connecting external test sockets 


a 

a 

a 

a 

a 

a 

a 


Performs the 4 basic tests on all types of FETs including pinch-off. 
Performs the 3 basic tests on ail types of bipolar transistors. 

Tests for true transconductance and AC Beta, in an out of circuit. 
Tests all types of diodes and measure^ zener voltage. 

Tests SCRs, TRIACs, and UJTs. 

Incorporates easy-to-use DC Voltmeter and Ohm meter. 

50 uA taut band meter movement. 



Step-down transformer 


Ferguson products are avail¬ 
able from electrical and radio 
wholesalers and 
HEAD OFFICE - 331 High St, 
Chatswood. Phone: 40 0261 


FERGUSON 


Transformers Pty Ltd 


MANUFACTURERS OF:- ♦TRANSFORMERS *FLUORESCENT LIGHTING 
BALLASTS *MERCURY VAPOUR CONTROL EQUIPMENT ♦SODIUM 
VAPOUR CONTROL EQUIPMENT ♦NEON TRANSFORMERS ♦OUTPUT 
TRANSFORMERS ♦TRANSISTOR OUTPUT ♦TRANSISTOR DRIVER 
♦MATCHING TRANSFORMERS ♦GENERAL PURPOSE ♦FILAMENT 
TRANSFORMERS ♦LOW VOLTAGE TRANSFORMERS ♦SPECIAL 
PURPOSE ♦FILTER CHOKES ♦STEP-DOWN TRANSFORMERS 



12V, 1 ¥2 AMP battery charger 


AGENTS 



AC. / D.C. variable power supply used by 

N. S.W. Dept of Bluest ion in school 
science laboratories 


TAS. 

Associated 
Agencies Pty Ltd 
25 Barrack St. 
Hobart, 7000. 
Phone: 2 1843 


A.C.T. 

Errol Nazer 
Pty Ltd 
84 Barrier St. 
Fyshwick, 2600 
Phone: 9 0325 


OLD. 

Keith Perty &Co 
Pty Ltd 
Waterloo St. 
Newstead, 4(X)6. 
Phone: 51 5461 


WA. 

H.J. McQuillan 
Pty Ltd 

107 Wellington St. 
West Perth, 6005. 
Phone: 21 4821 


S.A. 

K. Farmer Sales 
Pty Ltd 

49a Whitmore Sq. 
Adelaide, 5000. 
Phone: 51 4488-9 


VIC. 

Ferguson 
Transformers 
Pty Ltd 

181-183 Hawke St. 
West Melbourne 


56 


ELECTRONICS Australia, August, 1972 
















Carbon Resistors 
1/4 and 1/2 Watt, 5-10% 
Close Tolerance Metal Film 
to your specifications, 
1/10 to 1 Watt. 


See the Specialists in Components and Service 


CUT OUT ‘V. BEND AND SOLDER 

THEN FILE END SQUARE 0.1^ ’ 

. . 


CUT OUT ‘V, BEND AND SOLDER 
THEN FILE END SQUARE 
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3”xl.5" WG (WGIO) 


STAGES 

(COMPLETE FEED) 


0.475” Lj-Jo.48’ 


1 n~n°T^ 
^ iLuXA 


STAGES 

(COMPLETE FEED) 


TUNE BY ADJUSTING 
THIS INSERTION 


DOUBLE DIPOLE FEED FOR lOGHz 


THIS FEED WAS USED WITH 5.65 ” FOCAL LENGTH. 
18 ” OIA. DISHES. THE FOCAL LENGTH SHOULD BE 
ADHERED TO IF POSSIBLE BUT DOES NOT SEEM 
ESSENTIAL. 


S.5”” 


0.S75'” DIA. 


♦ 1.57 


1.17” 


TUNE BY ADJUSTING 
THIS INSERTION 

DOUBLE DIPOLE FEED FOR S.SGHz 

THIS FEED WAS USED WITH 14.5 ” FOCAL LENGTH. 48”” DIA. 
DISHES. THE FOCAL LENGTH SHOULD BE ADHERED TO. 


Fig. 18 DOUBLE DIPOLE FEEDS FOR USE WITH PARABOLIC ANTENNAS. 


The horns can be made from four plates 
with dimensions as the table in Fig 17(a). 
These are not particularly critical except at 
the small end, where the inside dimensions 
should be carefully adjusted to mate with 
the waveguide. A wooden bung will assist in 
the location of this during assembly and 
also support the assembly while an outside 
strengthening piece is being added and 
soldered in place. A small blow torch is a 
necessity. 

An alternative method of construction is 
to make the horn in two pieces. This makes 
the soldering and **holding in place’’ task a 
lot easier. In this case two plates, with “X” 
joined together would be cut, and bent at the 
point “X”, a small (1/32” approx) 
reduction in dimensions A and B being 
made to compensate for the bend. Before 
trying this method, which is recommended, 
make up a trial horn with a piece of stiff 
paper. The extra effort involved may well 
be worthwhile! 

For those in possession of suitable 
parabolic antennas, but with no suitable 
feeds to use with them. Fig 18 details two 
waveguide feeds suitable for use at 3300MHz 
and 10,000MHz. Tbese require a little care 
in manufacture but are certainly not outside 
the scope of the average amateur, and they 


can be tuned for minimum reflection by a 
simple adjustment of the element support¬ 
ing plate. A simple reflectometer, based on 
a directional coupler such as is shown in Fig 
9 is all that is required for this tuning. 

(To be continued) 


Hawker Siddeley 
Electronics 


SYDNEY 93 0221, MELBOURNE 387 1899, 
BRISBANE 47 4311, ADELAIDE 46 5941, 
PERTH 71 8766. 


9R'59DS 





A half-made 3300MHz horn with a tiny 
10,000MHz horn for comparison. 


RECEIVER 

SUGGESTED RETAIL PRICE FOR/FOA SYDNEY $191.00 

• 4 BANDS COVERING 540 Kcs. TO 30 
Mcs. I 



• TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

• PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

• AUTOMATIC NOISE LIMITER. 

• LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 

• CALIBRATED ELECTRICAL BANDSPREAD. 

• ‘‘S” METER AND B.F.O. 

• 2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 


(A unit of Jacoby Mitchell Holdings Ltd) 

376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address: 'WESTELEC! 
Sydney. Phone 40 1212 
Please forward free illustrated literature 

and specifications on Trio equipment. 


Address 
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LOW-COST COMPACT 
LOUDSPEAKER SYSTEM 


Designed around a new driver unit recently released by Manufacturers 
Special Products Pty Ltd, this new compact loudspeaker system should find 
ready application in budget-priced stereo installations or for the sup¬ 
plementary channels in a quadraphonic system. by NEVILLE WILLIAMS 


For the most part, the success of a 
compact loudspeaker system depends on 
the availability of a suitable compact driver 
unit for the low and middle frequencies. The 
nominal diameter may be as great as 8 
inches or as small as 3 inches but with most 
falling in the range 6-6inches. 

With larger loudspeakers (say lOin 
diameter and upwards) air loading on the 
cone inside a small enclosure is likely to 
produce a prominent system resonance well 
above lOOHz. The audible result of this is 
what might be termed a “tubby” or “one- 
note” bass. 

However, to be acceptable as a driver for 
a compact system, a loudspeaker needs to 
be more than just appropriately small. It 
must have a low intrinsic resonance so that, 
when mounted in a compact enclosure, the 
overall system resonance will occur well 
below, rather than well above lOOHz. 

The driver must also have adequate 
power handling capacity at low frequencies 
and this calls for special attention to the 
cone structure and suspension, to the voice 
coil dimensions and to the design of the 
magnetic circuit. Other, more subtle 
aspects also have to be considered. 

The new MSP 6 -inch driver pictured 
here is by no means the first such loud¬ 
speaker to be released by an Australian 
manufacturer for this class of service but it 
is almost certainly the most recent. 

Unlike its counterparts, it uses a non- 
metallic housing moulded from high-impact 
glass-filled nylon, a substance which is 
claimed to give a high order of stability and 
rigidity without being brittle or subject to 
fracture. It can be mounted either behind or 
in front of the baffle opening, depending on 
requirements. 

The suspension is designed to give high 
compliance, a low Q-factor (Q = 0.33), and 
a low natural resonance: 45Hz ± 7Hz. The 
voice coil is specially bonded to an 
aluminium former with a view to ensuring 
good power handling ability. Power rating 
is a nominal 16 watts RMS. 

The new MSP driver is available with 
alternative values of voice coil impedance. 
Type LF-6WAC/ 16/8 has a nominal voice 
coil impedance at 400Hz of 8 ohms. Type LF- 
6WAC / 16 / 15 has an impedance of 15 
ohms. 

Frequency response of the basic driver is 
quoted as 35-3000Hz. However, when paired 
with an MSP tweeter type 4MBC (8 or 15 
ohms as appropriate) the effective response 



The enclosure has been 
specially designed to 
enable constructors with 
Jimited experience and 
few tools to achieve a 
satisfactory result. Tricky 
mitring of corners is 
avoided by the raised 
sides. 


RIGHT: The MSP LF-SWA has a 
moulded high-impact glass- 
filled nylon housing for a high 
order of rigidity and stability 
without being brittle or subject 
to fracture. 


is extended to a claimed 18kHz. 

These two units, in fact, provide the basis 
for a complete compact loudspeaker 
system, designed by MSP engineers and 
shown in the accompanying photograph. 


Full dimensional details are given in the 
exploded diagram. 

The enclosure has a nominal internal 
volume of 0.5cu ft (.015 cu.M) is constructed 
basically of V^-inch thick particle board or 
other suitable stock, and has a tubular port 
63/4 inches long. 

The construction depicted in the diagram 
is aimed primarily to meet the needs of the 
home handyman, who may not have access 
to precision woodworking equipment. 
Under such conditions, mitred joints and 
end-grain can pose quite a problem. 

Most such problems will be avoided if the 
sides, and top and bottom are cut, as shown, 
from veneered particle board. Cut the sides 
1 / 16in wider than the top and bottom and 
true up the edges. In so doing, be careful not 
to scuff or splinter the very thin layers of 
veneer. 

When this is done, attach the sides to the 
top and bottom panels with a couple of fine 
panel pins, setting the panels down by 1 / 8in 
and back by 1 / 16in, as shown in the 
diagram. Do not drive the pins fully home 
but treat them rather as assembly guides. 

This done, mark the insides of the box so 
that you will know which end butts to which. 
Then pull the pieces apart and coat the ends 
of the top and bottom panels with PVA or 
other suitable woodworking glue. Using the 
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REAR PANEL GLUED AND 
NAILED TO CLEATS 



This exploded diagram of the loudspeaker enclosure will simplify construction. 


pins as a guide, push the four panels 
together again. 

Lay the structure on one side on a clean, 
level surface, prop something against the 
two ends so that they will be held exactly 
vertical, then place a weight on the up¬ 
permost side, so that the glued joints will be 
pressed together. Leave it overnight, or for 
as long as necessary, for the glue to set 
firm. 

This method of construction hides the end 
grain of the top and bottom panels and 
leaves that of the side panels slightly 
“proud”. When other work on the cabinet is 
complete, it will be a relatively simple 
matter to apply to these edges a strip of 
matching veneer and to dress the corners 
with a modelling plane and very fine 
abrasive paper. It is possible, by these 
means for a non-professional handyman to 
obtain a highly professional result. 

Before adding these finishing touches, 
however, it is wise to proceed with the in¬ 
ternal structure. Pin and glue cleats of Msin 
square timber to strengthen the corners and 
to support the baffle and rear panels. Before 
asking your supplier for precisely cut stock, 
see what he has in the way of oddments 
“that might do for cleats”. 

We suggest wood for the cleats rather 
than particle board, because it provides a 
rather better grip for the screws, par¬ 
ticularly if you have reason to drive the 
screws home more than once. Make sure 


that the cleats butt firmly against each 
other and that the outer surfaces are 
properly aligned. 

The cleats should be installed so that the 
rear panel will finish up exactly flush with 
the sides and top. The face of the baffle, on 
the other hand, will need to be set back by 
7 / 16in from the front edge of the side 
panels. Ultimately, both will be held in 
place by eight screws, as indicated 
although, in fact, one or the other can be 
fixed permanently in place, if desired. 

Cut and dress the baffle panel and the 
rear panel so that they will fit snugly into 
the outer shell, establishing a virtual air 
seal against the inside walls and cleats. 
Care is essential in this respect, since air 
“pumped” through unintentional cracks by 
low frequency energy can produce whistling 
or hissing noises. 

Neat apertures need to be cut in the baffle 
for the two loudspeakers and for the 2 -V 4 in 
ID port tube. This latter can be of stout 
cardboard and is the kind of item which is 
becoming fairly commonplace from 
retailers handling home construction kits 
for hifi loudspeakers. On the other hand, 
suitable tubing often turns up inside reels of 
paper for copying machines, &c. The hole in 
the baffle should be a snug fit for the tube, 
which will need to be glued in position. 

Note that the outer edge of the hole for the 
tweeter should be chamfered, so that the 
tweeter does not have to radiate high 


frequencies through a tunnel formed by the 
sides of the hole. Chamfering is not im¬ 
portant for the main driver and would be 
undesirable in any case, because it might 
compromise the grip of the loudspeaker 
mounting screws. 

Both louspeakers, by the way, should be 
mounted behind the baffle. 

The face of the baffle, the inside of the 
vent tube and the edges of the loudspeaker 
holes should be painted with flat black to 
prevent anything showing through the fret 
cloth. 

To dress the front of the enclosure, a false 
baffle is suggested, cut from 3/ 16in hard- 
board or plywood. The cut-outs in front of 
the loudspeakers can be marginally larger 
than in the main baffle, to ensure free 
egress of the sound. The surface should also 
be painted in flat black, then covered with a 
suitably acoustically transparent cloth 
matching the room decor. 

Dress the false baffle to a size such that it 
will slip snugly into place with the cloth in 
position. It will take a little care to get the 
cloth firmly stapled in position, while 
maintaining straight vertical and horizontal 
lines in the weave. Naturally, the more 
prominent the lines in the cloth of your 
choice, the tougher will be the job of making 
it look right! 

The popular way to hold a false baffle in a 
cabinet, these days, is with small pieces of 
“Velcro” tape. Glue or staple a piece in 
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Moulded for the 70's 

MSP HI-FLUX SPEAKERS -16 WATTS 


MSP’s advanced technology and 
craftsmanship has produced an 
exciting new high performance 
6i"' woofer. 

LF-6WAC/16/8/Pt. No. 86328-001 
LF-6WAC/16/15/Pt. No. 86328-002 
The housing has been moulded 
from the latest high impact glass 
filled nylon materials for the 
ultimate in appearance while 
maintaining unquestionable 
rigidity, st^ility and reliability. 
Featuring: 

• High performance FERRITE 
Magnet with no waste magnetic 
field due to non magnetic 
housing. 

• Specially fitted heavy duty 
pcunted ribbed cone with added 
mass to ensure optimum 
performance and controlled 
frequency response in small 
enclosures. 

• High Compliance — Low 0 — 
Low resonance. 

• Aluminium voice coil former 
and special wire bonding 
process for high power 
handling. 

• Extra large high compliance 
suspension. 

• Suitable for front or rear 


mounting — black packing ring. 

• Life tested at 16 Watts RMS 
continuous at 150 Hz. 

• Special rim damping increcises 
strength, without affecting low 
frequency performance. 

• 0.5 cubic foot bookshelf 
enclosure recommendation 
available — frequency response 
with tweeter 4MBC, 35 to 

18000 Hz. 

Specification: 

Resonance: 45 ± 7 Hz 
Frequency Response: 35 to 6000 Hz 
(with tweeter Iff-4MBC): 35 to 
18000 Hz 

Voice coil impedances: 8 or 15 
ohms at 400 Hz 

Compliance (equivalent volume): 

2000 cubic inches 

Total 0: 0.38 

Sensitivity: 100.5 dB 

Nominal power handling: 16 watts 

RMS (suitable for use wi^ 20 watt 

Amplifiers in recommended 

enclosure). 

For recommended enclosure 
designs including the application 
of mid-range speakers and 
tweeters, post coupon to your 
nearest distributor. 


N.S.W., George Brown & Co Pty 
Ltd 267 Clarence St, Sydney, ZOOO. 
VIC., Amalgamated Wireless 
(Australasia) Limited, Miles St, 
Mulgrave, 3170. QLD., Chandlers 
Pty Ltd 399 Montague Rd, West 
End, 4101. S.A., Newton Mclaren 
Ltd 82 Gilbert St, Adelaide, 5000. 
W.A., Amalgamated Wireless 
(Australasia) Limited 231 Bulwer St, 
Perth, 6000. TAS., Amalgamated 
Wireless (Australasia) Limited 123 
Murray St, Hobart. 7000. 

Please send me further 
information on the new MSP 
6^'*' moulded speaker. 

Name. 

Address . 

State . 

Postcode. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD., 47 YORK STREET, SYDNEY. 2 0233 


PAT.APP. FOR 
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each corner of the false baffle and pieces 
about half-way down, to either side of the 
main loudspeaker cut-out. Affix 
corresponding pieces on the face of the 
main baffle. When the false front is finally 
pushed into position, it will take quite a firm 
pull to coax it off again! 

While the drawing and the article have 
assumed a particular method of con¬ 
struction, individual handymen and cer¬ 
tainly professional, woodworkers may 
choose another approach. For example, 
covering end grain will not be a problem if 
you elect to build the cabinet from ordinary 
particle board and to cover it with iron-on 
veneer or a synthetic imitation wood-grain 
finish. The end result will not be affect^, as 
far as sound is concerned, provided you 
adhere to dimensions and to the 
requirements for rigidity and sealing. 

All inside faces of the box, other than the 
rear of the baffle should be lined with 16oz 
Innerbond or similar acoustic absorbent 
material. It can be held in place with staples 
or upholstery pins. 

Arrangements must be made to bring the 
connecting leads into the box without 
creating holes through which air can leak. 
The simplest method is to drill a small hole 
through the rear panel for a pair of leads, 
sealing the space around the leads with a 
non-hardening putty. Use colour-coded twin 
loudspeaker flex, so that you will be able to 
keep track of the “positive” or active side of 
the system. 

If the idea of a captive lead does not ap¬ 
peal, any suitable connector or polarised 
socket can be used, provided it does not 
compromise sealing of the box. 

Inside the box, the coded lead you have 
selected as active should go to the terminal 
on the main driver marked with a positive 
sign, continuing on to the positive side of the 
tweeter, as shown. 

The negative lug on the tweeter should 
connect to the negative lug on the driver 
through a series capacitor. In fact, the MSP 
tweeter carries an extra vacant lug which 
can provide a mounting point for Sie free 
end of the capacitor. 

For an 8-ohm system, the series capacitor 
should be a 3.3uF paper or polyester type — 
not an electrolytic. For a 15-ohm system, 
the series capacitor should be 2 or 2.2uF. 

How does the system behave in practice? 

In terms of impedance, the 8-ohm version 
shows a minimum value of 8.5 ohms at 
300Hz, so that there is nothing to endanger 
the output stage of a transistorised power 
amplifier. Above 300Hz, the impedance 
remains within the range 9 to 11 ohms. 
Below 300Hz, the characteristic follows the 
classic pattern for a ported system, with an 
impedance peak at 90Hz, falling back to 9.5 
ohms at 50Hz and with another impedance 
peak at 25Hz. 

The acoustic efficiency is about average 
for a compact enclosure. This means that it 
can be used with lower powered amplifiers 
in situations where only modest acoustic 
power is required. However, its substantial 
power rating would allow it to be driven 
much harder by larger amplifiers, if 
required; hence its suitability for sup¬ 
plementary use in quadraphonic systems. 

In terms of overall balance, there is some 
prominence in the middle register — a 
characteristic which tends to give a “for¬ 
ward” quality to solo instruments or solo 
voice. It is a somewhat less agreeable 
characteristic for complex sound as, for 
example, from a large choral group. 



internally. Note that by using the spare lug 
on the back of the tweeter for anchoring 
the capacitor, no tag strip is required. 

But this is the kind of effect exhibited by 
many loudspeakers, irrespective of 
brand and cost. 

The important thing is that the new MSP 
system is well worth considering where size 
and cost both need to be kept to a minimum. 
FOOTNOTE: MSP are able to supply a 
wide-range version of the driver, fitted with 
a tweeter cone. This has a claimed response 
to 18kHz and is available in either 8 or 15- 
ohm versions (types 6WACX/8 and 
6WACX/15 respectively). The structure 
has been modified slightly to give a 
marginal increase in sensitivity but with a 
reduction in power output rating to 10 watts 
RMS. 

The bass characteristics are virtually 
unchanged, and the wide-range version 
could be used in the type of enclosure 
illustrated. Since a tweeter would not be 
required, the tweeter cut-out would be 
omitted. The single main loudspeaker could 
logically be moved closer to the top of the 
baffle, to provide for the possibility of the 
enclosure being placed on the floor. 

We have not had the opportunity to test 
this particular version but it would appear 
to have interesting possibilities for systems 
less expensive again than the two-speaker 
unit described. ® 


HIFI-STEREO ANNUAL 

ELECTRONICS AUSTRALIA'S NEW 
HANDBOOK FOR AUDIO EN¬ 
THUSIASTS has 132 pages of in¬ 
formed comment and advice on 
audio matters 
0 Selecting your system 
0 Setting up and using it 
0 Four channel sound 
0 Record reviews and much more 

PRICE - $2.30 posted, from 
ELECTRONICS AUSTRALIA, Box 2728, 
GPO, Sydney, NSW, 2001. 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
rjS science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students m broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cpmblnes all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and International wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Dally: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

.. STUDY 


NOW 


Send for froining 
tyllobut. There it no obligation.* 

NAME. 

ADDRESS... 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 
A Service ef AneltMitc* Wireless (Aestrefasie) LU. 
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FORUIVI 

Conducted by Neville Williams 


The mains voltage knows no favourites . . . 


Electricity, like fire, is a good friend but a bad enemy. The same power which 
lights and warms and moves in a most convenient and efficient manner can 
also kill. Perhaps I am stating the obvious but recent events would seem to 
indicate that the obvious can too easily be overlooked. 


A recent news item in the press featured a 
statement by the Chairman of the Elec¬ 
tricity Authority of NSW, Mr F. H. Camp¬ 
bell. 

Mr Campbell warned that many portable 
amplifiers used by pop music groups do not 
comply with Australian electrical safety 
standards being, in fact, a potential hazard 
to anyone using them. 

Mr Campbell is certainly not 
exaggerating the situation. From time to 
time we have heard reports of performers 
receiving a shock from amplifying equip¬ 
ment, sometimes with tragic results. To be 
specihc, we reproduce in precis form in the 
accompanying panel a report in the Sy^ey 
“Sun” concerning a coroner’s inquest held 
recently in Wollongong, NSW. 

How do such things happen and why are 
“pop” amplifier systems in particular open 
to question? 

Tlie answer lies in the nature of the 
equipment and the way it is used. 

Pop group amplifiers are almost in¬ 
variably of the portable variety, relying on 
trailing leads for their connection to the AC 
supply and to earth via the power point. 
This, of course, is true of a great many 
'mains-operated appliances, from toasters 
to television sets but there are two notable 
points of difference. 

Most domestic appliances are under close 
scrutiny and control by the electricity 
supply authorities. Whether manufactured 
locally or imported, they cannot legally be 
sold in Australia unless they conform to 
rigid safety standards. 

There is no such control over portable 
amplifying equipment. A supplier may seek 
type approval as a matter of prudence but 
he is under no legal obligation to do so. 

A second point is that amplifiers are of no 
value in themselves; they have to be con¬ 
nected to input and output devices. So, when 
a pop group arrives with their amplifiers, 
the next operation is to bring in the guitars, 
the microphones and the loudspeakers and 
plug them in to the relevant sockets. 

When a performer subsequently picks up 
a guitar and strokes the strings with his 
hands, he is making contact with metalwork 
which is electrically bonded back to the 
amplifier. 

V^en he nuzzles up to a microphone or 
takes a firm grip of the stand, he is doing 
likewise. 
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He might conceivably make 
simultaneous contact with a guitar con¬ 
nected to one amplifier and a microphone 
connected to another. Or he may make 
contact with other metal objects around the 
stage. 

The interconnection of the guitar, 
microphone and amplifier metalwork is not 
just a convention or a whim of the 
manufacturer. It is done deliberately to 
combat hum injection, penetration by radio 
and television signals, and interference 
from lighting dimmers, etc. 

In the normal way it does not produce any 
kind of a hazard; quite the reverse, in fact. 
The third wire in the power cord links the 
metal work or “earthy” circuitry in the 
amplifier to the earthed pin in the power 
point. Therefore, the metalwork of all the 
amplifiers, all the guitars and all the 
microphones is at earth potential. The same 
should be true of exposed metalwork on 
stage lighting fixtures, etc. It should be 


LETHAL GUITARS 

A Coroner has claimed that there are 
hundreds of lethal electric guitar ampli¬ 
fiers in use by NSW musicians. 

But there is no official control over 
importing or selling the killer instruments. 

Technicians at the Sydney County 
Council equipment testing division said 
today that amplifiers were not on a list of 
electrical goods requiring a compulsory 
check-out. It was not essential for the 
importer or retailer to submit them for 
examination. 

"A voluntary test scheme does operate 
and if an amplifier submitted for this was 
proved to be faulty, the importer or 
retailer would be instructed not to market 
them until necessary modifications were 
made,” one technician explained. 

Wollongong coroner, Mr B. J. Wilson, 
said that some 500 guitar amplifiers had 
been released on to the market despite an 
see warning that they were “hazardous.” 

Mr Wilson was inquiring into the death 
of a 16-year-old Wollongong youth who 
died from an electrical shock while playing 
a guitar attached to a faulty amplifier. 
(Sydney "Sun”, June 14, 1972) 


impossible to sustain a shock under such 
conditions. 

Unfortunately, these conditions are not 
always realised, particularly in equipment 
which is designed overseas and imported, 
either by individuals, or by business con¬ 
cerns which lack a technical background. 

Many overseas manufacturers are ac¬ 
customed to supplying a market which 
involves llOV mains and a two-wire power 
cord — with no provision to earth the frame 
of the device. 

The most obvious difference about the 
Australian and European markets is that 
they require 240V operation. The overseas 
manufacturer may simply adapt the in¬ 
ternal works of the appliance to 240V 
operation, taking no special precautions 
with the high voltage, and still supplying the 
original 2-wire cord and plug. 

In Australia, the purchaser simply cuts 
off the original 2-pin plug, substitutes a 3-pin 
plug and puts the appliance into service 
with no earthing provision. If it happens to 
be an amplifier, the microphones and 
guitars connected to it consequently lack an 
earth return and are free to float at some 
random (and, hopefully small) potential 
above earth. 

If the power transformer has adequate 
insulation around the primary winding and 
everything else is in order, the worst that is 
likely to happen is that a performer may 
notice a “tingle” when he touches some of 
the metalwork. This would be the result of 
stray capacitive coupling between the 
mains and the metalwork. 

However, if an ohmic path were to be set 
up within the amplifier between the mains 
and the chassis, the metalwork of the 
amplifier, guitars and microphones could 
become “live” at the full mains potential. 
The lethal path might be provided by a 
stray strand of wire in a fraying lead, by 
breakdown of a mains bypass capacitor or 
breakdown of the insulation within the 
power transformer itself. 

TTiis is the very situation that the earth 
wire is there to protect against. With an 
effective earth, any such path to chassis 
would simply result in blown Tuses and a 
service call to discover what had gone 
wrong. 

Without the earth wire, the live 
metalwork would be a potential death trap 
for any performer who happened to touch it 
while also in contact with an earth return 
path. 

Some of the attempts by oriental 
manufacturers to accommodate to 
Australian wiring practice have been more 
dangerous than their omissions. 

Two such situations were the subject of 
reference in earlier issues. 

One involved fitting regular 3-core flex to 
equipment but with the black wire used for 
the earth return. This is an open invitation 
for some unwary person, when changing a 
plug at a later date, to assume green as the 
earth, and to connect black (and therefore 
chassis) to one side of the mains. 

Worse than this was a batch of test in¬ 
struments which landed in the country with 
the black wire connected to chassis and the 
green wire connected to the earth pin of the 
power plug. A staff member found out about 
the error in a very painful manner, when he 
“copoed the lot” on the test bench. 

Nor is this just a piece of history. TTie 
illustration shows an example of oriental 
power pluggery which we came across only 
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JAYCAR 
COMPONENTS 


AVAILABLE FROM JOHN CARR & CO P/L 


405 SUSSEX STREET 
211 5077 HAYMARKET 211 5077 
Postal Address: Box 39 PO 
Haymarket 2000 

ENTRANCE FROM COURTYARD 
OFF LITTLE HAY STREET 


PROMPT MAIL ORDER DISPATCH — LOW PRICES 
SELF SERVICE RETAIL — ONLY NEW PARTS STOCKED 

PLEASE B^Baaa ■ b NORTOOLARGE 

NOTE 


NO ORDER TOO SMALL! 


TRADE ENQUIRIES 
WELCOME 


Please add20c basic post/pack on all orders — additional charges as marked 


PLASTIC DIAL DRUMS 



BRASS 
m INSERT 


PART 

MM 

PRICE 

Z1 

108.3 

70c 

Z2 

89.2 

46c 

Z3 

79.5 

40c 

Z4 

70 

36c 

Z5 

63.7 

34c 

Z6 

57.3 

30c 

Z7 

54.1 

29c 

Z8 

44.5 

28c 

Z9 

40 

27c 

ZIO 

30 

26c 



PACK OF 4 ASSORTED 
DIAL SPRINGS PLUS 
8 ASSORTED PULLEYS 

55c 


Dial drive cord 
5yards 
25 yard spool 


40c 

$ 1.00 


ANTENNA SWITCH 



SX120 (2P) 
SXllO(lP) 


33c 

24c 


PMG KEY SWITCHES 


SU-020-4P $1.10 

Su-040-4P-Reaction $1.10 

SU-010-2P 98c 

Su-015-2P-Reaction 98c 


TOGGLE SWITCHES 


2P (SPST) 


48c 


SA-110 



6P (DPDT) 




60c 


SA-220 


iPW 


CENTER OFF 
6P (DPDT) 
$ 1.00 

SA-201 


X. 

SA-112 


2P (SPST) 


48c 


SPEAKER SELECTOR 
SWITCH: 


36c 



SY-010 


SLIDE SWITCHES 


SE-llO 


2P (SPST) 


18c 


■ill i'littiii i HP ^ 


6P (DPDT) 




24c 


SE-210 


As above but 
SE-122: 3P (SPDT) 


22c 


SE-211 


6P (DPDT) 
20c 


As above 

SE-120: 3P (SPDT) 


21c 


lipp 


6P (DPDT) 
33c 

SE-212 




6P(DPDT) 


45c 


SE220 



6P(DPDT) 


24c 


SE-230 


SLIDE SWITCH 




(3P3T) 

53c 


rrr 


SE-330 


SEESAW SWITCHES 


2P (SPST) 






34c 


SMIO 


2P (SPST) 


52c 


SMll 



6P (DPDT) 


53C 


SI-220 


MINIATURE PUSH 
BUTTON SWITCH: 


RED 

BLACK 


i~~] 

-oil 

INSTANTANEOUS ON 
32c 


SLIDE SWITCH 


SE-530 

(SPST) 65c 
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1 A vr A R COMPONENTS 

40^^ 1 NSW 2000 

HIGH QUALITY METAL AUDIO CONNECTORS A ADAPTORS 

MINIATURE PLUG 
to RCA PIN JACK: 

KW"010 RCA) 

41c 

,XmS^SSSSl^ ^ 72r 

kW-080 

MIKE CONNECTOR to RCA PIN JACK 

KW-160 

RCA PIN JACK to RCA PIN JACK: 

KW-020 ^ 

PHONE PLUG to MINIATURE PLUG 

090-58C 

- % tpi ^ 091.51C 

KW-090 KW-091 

MIKE CONNECTOR 

KW-170 3.5 to 3.5 

MINIATURE PLUG to PLUG 

-*J$ggggS.']l^^ 48c 

KW-030 ® ^ 

PHONE PLUG to MINIATURE JACK 

(MIKE CON to J 6.3) 

MIKE CONNECTOR to PHONE JACK 

54c 

KW-180 3.5 to P RCA) 

MINIATURE PLUG to RCA PIN PLUG 

J| 48c 

KW-040 3.5 to J 6.3) 

MINIATURE PLUG to PHONE JACK 

' mrnmmm^ KWllO 

PHONE PLUG to PHONE PLUG (6.3 to 
6.3) 

MINIATURE JACK to JACK 

48c 

*“""**^ (P.RCA to J 3.5) 

KW-050 

RCA PIN PLUG to MINIATURE JACK 

KW-130 JRCA) 

PHONE PLUG to RCA PIN JACK 

KW-200 2.5 to J 3.5) 

SUB-MINIATURE PLUG to JACK 

WstHs 48c 

KW-060 (P- PC A to J 6.3) 

RCA PIN PLUG to PHONE JACK 

KW-140 (J 6.3 to J 6.3) 

PHONE JACK to PHONE JACK 

KW-210 

RCA PIN PLUG to RCA PIN PLUG 

KW^70 ^ (P. 6^) 

CABLE PHONE PLUG 

KW-150 6-3 to J 3.5) 

PHONE JACK to MINIATURE JACK 

KW 220 ** 3 5 to MIKE CON.) 

MINIATURE JACK to MIKE CON- 
NECTOR 

WOVEN FLAT RIBBON CABLE 

TYPE A 

If It' ^ Conductor 

MK TYPE B 

SB 25 (Conductor 

B $1.00 per foot 

m TYPE c 

K 26 dlonductor 

E $1.00 per foot. 

E ^ All above are 

K Multi-Stranded 

Hr PVC covered colour 

SS^ coded wires. 

mgmm All have been 

JK tested to 2200v 

by the manufacturer. 

PHONE PLUGS 

PHONE JACKS 

- ^'hmm POWER plug 

MATES WITH AJ302 

(AP 301) i9c 

POWER SOCKET 

1 X ? MATES WITH AP-SOl 

3.5mm PLUG 
MATES WITH 

(AP311) 15^. 

3.5mm JACK 

MATES WITH 

AJ-311 

AP 320 STANDARD PLUG 

AJ-339 OPEN CIRCUIT JACK MATES 
:j0c with AP-320 OR AP.325 

AJ-319 CLOSED CIRCUIT JACK 

33c MATES WITH AP-320 OR AP-325 

.p„„, AS ABOVE BUT 

^^^25 METAL 

AJ-331 OPEN CIRCUIT JACK 

48c M ATES WITH AP-330 OR AP-335 

.p„„ STEREO PLUG 

3 CONDUCTOR ^ 

AP 335 AS ABOVE BUT 

AP-335 METAL 

AJ-332 CLOSED CIRUIT JACK 

M ATES WITH AP-330 OR AP-335 
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jy^YGAR 


PO BOX 39 
HAYMARKET 
NSW 2000. 


Terminal Earth Strips 

ARROW TYPE TIP 

MINIATURE 

3 way 10c 

5 way (as above) 14c 

8 way 23c 

STANDARD 

3 way 8c 

5 way 14c 

8 way 24c 

Red, Black 
For Posts 

AY-201 12c. 

BEZELS 

NEON 

Amlier.Tlear 
AB-002 43c 

. .. Red, Green, 

Amber 

with 6.3v Globe 

AB-101 50c 

BINDING POSTS 

Red, Black 

10 M / M 

AE-101 

Red, Green, 
Amber 

with 6.3V Globe 

AB-111 50c 

AE-no 

Captive or Free Head 

^ Red, Green, 

Amber 
without- 
globe 

AB-120 5Ic 


Black 

Red 

^ ‘‘6c 

AE-120 

AB-144 

BANANA PLUG 

Red, Black 

AY-301 

Red 

AB-150 »>-'5 

Tip Jack for above 
Red, Black 

f!»|» 

14c 

AY-351 

Green 

44c 

^ AB-160 

ALLIGATOR GRIPS 

‘BIB’ No.6 Wire 

Stripper |1.50 ea. 

Red, Black. 

AY-420 (31mm)— 7c 

AY-430 (45mm)— 8c 

AY-440 (70mm) — 10c 

1 lb pack ‘ERSIN’ 60/40 

16 Swg Five Core 

Non Corrosive Solder $3.00 

Please Add Additional 20c 
Postage. 

BATTERY CLIP 

Red, Black 

AY-451 (50mm)— 18c 

AY-452 (60mm)— 24c 

AY-453 (90mm) — 30c 

AY-454 ( 90mm H.D.) — 40c 

1 lb PACK ‘ERSIN* 60/40 

10 SWG ACID 

CORED SOLDER $3.00 

Please Add Additional 20c 
Postage. 


DIN PLUGS 


CONNECTORS 


AP-920: 2P — 
AP-935: 3P — 
AP-945 : 4P— 
AP-955: 5P — 
AP-965:6P — 


34c 

4lc 

54c 

55c 

65c 


DIN SOCKETS 


AS-920: 2P — 
AS-930: 3P — 
AS-940:4P — 
AS-950 : 5P — 
AS-960: 6P — 


22c 

27c 

28c 

30c 

32c 


DIN LINE SOCKET 
AS-956 

Mates with AP-955 


58c 


TV Feeder Connectors 



0 


AR-510 


2lc 


2 PIN AC SOCKETS 



AR-602 


15c 


4 PIN 

CONNECTOR 
PLUG 



lOc 


AP-040 


4 PIN 


^ CONNECTOR 

SOCKET 


AS-040 


10c 


Plug And Socket Sets 


i9 


SCREW MOUNT. 


AR-030, 3 conductor 46c 
AR-040, 4 conductor 5Ic 




BRACKET 

MOUNTING 


AR-130, 3 conductor 44c 

AR-140, 4 conductor 48c 


AR-170 (7 way) 
AR-190 (9 way) 


59c 

64c 


QIC 


VALVE SOCKETS 

AS-401-9 pin 

AS-402-7 pin 

12c 

10c 

AS-420 COMPACTRON 
SOCKET 

32c 

AS-430 G. T. SOCKET 

31c 


15c 

TRANSISTOR SOCKET 

RCA PIN JACK 

AT-700 

19c 


AR-430(3pin) 
AR-440 (4 pin) 


59c 

66c 


RCA Pin And Jack Strips 


AT-630,1 pin - 
AT-631,2pin- 
AT-634,4 pin - 
AT-636,6 pin - 


35c 

40c 

75c 

$ 1.00 


Screw Terminal Strips 


2 pin — AT 522 

3 pin — AT 523 

4 pin — AT 524 

5 pin — AT 525 

6 pin — AT 526 


30c 

33c 

44c 

47c 

66c 
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Power Connection - Oriental Style 



a few days ago, while this article was being 
prepared. 

The two male pins are protruding from 
the back of a stereo cassette player capable 
of operating from either 110 / 240VAC or 
batteries. The power cord was provided 
somewhere along the line between 
manufacturer and user. On one end is an 
Australian 3-pin power plug; on the other a 
3-pin socket wired as shown. 

While the latter socket is polarised in a 
rather vague way by sli^tly unequal 
spacing, it can in fact be forced on to the 
pins either way up and with the pins sliding 
into the centre and either one of the outer 
holes. But however it is inserted, the centre 
hole never gets the chance to earth the 
recorder chassis; it is always in the trans¬ 
former primary circuit. 

Obviously, the recorder will only work 
when the socket is so inserted that the pins 
connect between mains active and the 
power wiring earth! 

The moral of all this is very clear. Don’t 
take power cord connections for granted, 
particularly in equipment to which you’re 
going to attach microphones, guitars or 
other metallic peripherals. Inspect the 
connections and check them with an 
ohmmeter to make quite sure that there is a 
circuit between the earth pin and the 
chassis, and NO circuit between the chassis 
and the mains supply pins. 

One other point remains to be made. The 
trailing power cords attached to portable 
amplifiers take quite a beating; they are 
rolled and unrolled, kinked and unkinked, 
walked on and tripped over. 

It is absolutely essential that they be 
checked from time to time and repairs 
initiated if they begin to look the worse for 
wear, particularly adjacent to the power 
point and the amplifier. 

If a mains supply wire is fractured, the 
equipment will simply fail and the break 
must be mended. If an earth wire is frac¬ 
tured, the equipment will continue to 
operate normally — but without the vital 
safety protection that the earth wire 
provides. 

Most important is the anchoring of the 
power cable inside the chassis of the am¬ 
plifier. It must be firmly clamped so that it 
will resist either pulling or twisting without 
transmitting the movement to the electrical 
connections. A knot inside the chassis isn’t 
good enough. It will resist any amount of 
pulling but it offers no protection against 
twisting. 

In the face of all this, it is rather shat¬ 


tering to have to refer to a “technical hint” 
which one of our staff picked up recently 
from a group of “musos” in a discotheque; 
“If your amplifier hums, try snipping 
through the earth wire inside the chassis.’^ 

Good grief! 

If you value your life, you’ll use 3-core 
flex, — good 3-core flex. You’ll make sure it 
is properly anchored and wired at both ends 
and you’ll make sure that it is inspected and 
maintained. 

And if you’re using multiple amplifiers, 
you’ll touch the peripherals from one 
against the peripherals from the other just 
to make sure. Better a test before the show 
than a tragedy half-way through! 

Lest there be any misunderstanding, the 
problem here is not with people who built 


their own amplifiers. If they know enough to 
turn a circuit into a piece of operational 
equipment, they will almost certainly know 
the elements of safety and what the earth 
wire is all about. 

“Almost”? 

Rather tragically, another news item in 
the daily press, about the same time, 
recorded the death by electrocution of two 
electricians, one in a building, the other ip a 
ship. Both died because they were working 
in a live-circuit situation. 

This is nothing new to electricians. Oc¬ 
casionally they do it as a matter of 
necessity. Sometimes they do it because 
switching off the jwwer would involve a 
degree of inconvenience. Sometimes they 
just don’t bother. 

Whatever the reasons, electricians 
usually get away with it because they know 
the hazards and they take care not to inject \ 
themselves into a circuit. Exactly the same ■ 
remarks could be made about other 
workers in the electronics field who have to 
bypass safety interlocks in order to 
diagnose and correct faults in high-voltage 
equipment. 

But no electrician, no electronic ser¬ 
viceman carries a certificate of immunity 
from electrical shock. For all his technical 
knowledge he will suffer the same fate as 
the most non-technical performer if he gets 
across a 240-volt circuit. 

A morbid subject? 

Sure! But none of us in the E.A. office 
laughed at the kind of news item I’ve just 
referred to. Or at the warning from the 
Chairman of the NSW Electricity 
Authority; or at the idea of cutting the earth 
wire in a portable amplifier system! ® 


For fine detail work 


—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $14.00. 

STC490 


IWIGNA-9GHIER 

For further information send this coupon today: 

^STOTT TECHNiCAL SERViCES MEA272 "* 

(Division of Stott’s 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full Information on the 3-D Magna-Sighter. 

I understand that no Sales Representative will call. 


Name. 

Address.. 


.Postcode.. 


ELECTRONICS Australia, August, 1972 


67 


















KL-7080 5-WAY 6-SPEAKER SYSTEM 

Big output sound with distortion-freo 
reproduction of every nuance. Max. input 
30 watts RMS. Freq. response 25 Hz- 
22,000 Hz. Free-edge 15" woofer, mid¬ 
range horn, 5" cone-type mid-range, 

2 horn-type tweeters and 1 metal cone 
super tweeter. 


KP-3021 AUTO. TURNTABLE 

High quality 24-pole synchronous motor 
brings smoothness, reliability and dur¬ 
ability to the tone arm operation. Auto¬ 
play. auto-return, auto-stop are 
all-electric and automatic. Freq. response 
20-20,000 Hz. 


KA-6000 STEREO AMPLIFIER 

Offers power output of 45 watts per 
channel RMS at 8 ohms. Harmonic 
distortion less than 0.5% at rated 
output from 20 Hz to 20.000 Hz. Freq. 
response 10 Hz to 50,000 ±.^ dB on 
main amplifier. Stainless steel front 
with timber side panels. 


You can tell the quality 

by the SOUND ... 

with fine crystal or with 

® KENWOOD 

stereo amplifiers and speakers 


the sound approach to quality - 

® KENWOOD 


SYDNEY: 630 7400 
ADELAIDE: 93 6117 
PERTH: 28 5726 
CANBERRA: 47 9624 



NEWCASTLE: 61 


MELBOURNE: 41 7551 
BRISBANE: 44 4674 
HOBART: 34 2666 
FAIRYMEADOW: 84 8022 
4991 


To: Jacoby. Mitchell 8 Co. Pty. Ltd., 

I P.O. Box 2009, North Parramatta, N.S.W. 2151. 

Please send me details on Kenwood 

I n KL-7080 □ KP-3021 □ KA-6000 
(Tick models required) and location of nearest Kenwood Sound Centre. 

I NAME. ... 

I ADDRESS. 


1 

I 

I 

I 

I 


L 


POSTCODE 


EA872 ■ 
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CIRCUIT & DESIGN IDEAS 


interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 

___ / 


Linear Amplifier Tuning for 21 and 28MHz 



Another approach to the problem of operation on 21 and 28MHz 
turns up in a note by Bob Baird, W7CSD, (“Ham Radio” August 
1971). He considers that in high-power grounded-grid linear am¬ 
plifiers based on multiple tetrodes or pentodes (where all the grids 
are strapped down to earth), the anode-to-earth capacitance of the 
valves becomes formidable, so that it can be difficult to obtain 
good efficiency at 21 and 28MHz. His solution is to connect the Cl of 
a conventional CLC pi-network in series rather than shunt with the 
inductor. It is important with this modification to ensure that both 
sides of this capacitor are isolated from earth (and from the user) 
as both sides are “hot” to RF. He reports that this modification has 
allowed him to increase his tank coil on 21MHz “from two very hot 
turns to six cool running turns”. 

The modified W7CSD linear also uses a string of 15 silicon 
diodes to provide a constant standing bias of 10V. He uses low-cost 
surplus lOOPIV 1.5A silicon diodes as an alternative to the higher 
cost of a high-power zener diode, which could equally be used in 
this application. W7CSD comments that the conventional cathode 
bias resistor is a poor way of providing standing bias for a variable 
anod‘3 current amplifier. 

(From “Radio Communication”.) 


24 Volt Relays on 12 Volt Supplies 


Many useful relays have 24V coils and 
would be used for transmit-receive swit¬ 
ching for mobile work if they operated 
reliably on 12V supplies. Whether as part of 
the conversion of a 24V mobile for 12V use, 
or the use of disposals 24V relays this need 
arises in the shack. 

All relays have three voltages of interest 
here — the nominal voltage of 24V, the pull- 
in voltage, usually 15 to 20V, and the cfrop- 
out voltage of 3 to 8V (for DC relays). If we 
apply over 20V for 20ms we will pull in a 24V 
nominal relay and 12V continuously applied 
will then hold the relay closed. This may be 
achieved by charging a capacitor to 12V and 
adding this to the 12V supply, giving a 
temporary 24V supply. 

Using switches or a set of contacts of 
another relay a DPDT set is required, but 
usually only one contact with one side 
earthed is available in mobile push-to-talk 
microphones. One transistor, one diode and 
a resistor provide a pull-in circuit which 
eliminates the DPDT switch otherwise 
required. D2 can be a computer board type 


Ik 



or even a working junction of a dud tran¬ 
sistor. D1 has only 12V PIV and must carry 
the (halved) relay current. It must not be a 
silicon type when the switching transistor is 
a germanium unit, as a Miller effect will 
then delay recharging of the capacitor. 

The relay will take only one quarter of its 
rated coil power, and drop out more quickly 
than if at full voltage. The only warnings 
are that there will be a delay of a quarter of 



a second before the relay can be pulled in 
after dropping out, and that this circuit will 
result in reduced contact pressure in reed 
relays where the magnetic field passes 
through the contacts. In conventional relays 
the armature moves against a stop giving 
constant contact pressure regardless of the 
coil current, once it is closed. 

(By VK6ZAF, in “West Australian VHF 
Group News Bulletin”.) 


Economical Quadraphonic Adaptor 


At present, decoders suitable for 
matrixed four channel recordings tend to be 
rather expensive. Here is a circuit that can 
be built up for a very modest outlay. It will 
“de-code” most types of quadraphonic 
record such as EV, Project 3, Dyna, etc, as 
well as synthesising four channel sound 
from a normal stereophonic disc. 
TTieoretically, it will not provide optimum 


rear channel localisation with the C.B.S. 
“SQ” disc but in practice the audible dif¬ 
ference is only slight. In common with all 
four channel systems, an additional stereo 
amplifier plus two rear speakers are 
required. 

Valves used for the unit are a pair of 
12AU7 twin triodes. If the volume is found to 
be low in the rear channels, a 12AX7 should 


be substituted for the second valve. 

Correct setting of the lOOK and 2.5K 
potentiometers is important. These controls 
determine the front-to-rear and left-to-right 
separation. With the lOOK potentiometer at 
maximum resistance and the 2.5K at 
minimum, the front-left and rear-left 
speakers receive identical signals, as do the 
front-right and rear-right. In other words, 
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Woi1(ofartllLP4 


Miracle of modem commimication. 

The television picture tube. AWV tube 
11LP4. Tangible product of intangible skills. 
Evidence that art exists in even the most 
practical forms. 


Amalgamated Wireless Valve Co. Pty. Ltd., 



For AWV, the everyday picture tube 
is a perfect example of the electronic art. 

A superb blend of expert skills and faultless 
performance. Technical excellence brings 
its own reward. 


your experts in the art of electronics. 
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there is no back-to-front separation. 

With the lOOK potentiometer at minimum 
resistance and the 2.5K well advanced 


towards maximum resistance, we have 
maximum back-to-front separation but no 
separation between left and right front, or 


left and right rear. 

Compromise settings must be found that 
enable slightly different signals to be heard 
in each channel, to provide a quadraphonic 
effect. To accomplish this, the following 
procedure is suggested. Select a stereo 
recording that ei^ibits a wide separation 
and play it through the system with rear 
channels turned off. While listening from a 
point equidistant from the front speakers, 
adjust the lOOK potentiometer to the lowest 
value at which separation is just noticeable. 
There should still be a sense of left-right 
location but not extending across the full 
distance between the speakers. 

Next, turn up the rear channels and 
silence the front. Adjust the 2.5K poten¬ 
tiometer for barely noticeable separation. 
Increasing the resistance of this control too 
much should result in an out of phase mono 
sound! Now adjust the ganged volume 
controls for proper level in all four channels 
and the decoder is ready for operation. 

(By Mr C. Slater, Box 22, P.O., Fairy 
Meadow, NSW 2519.) 

(Editorial note: While we are not 
altogether happy with some of the finer 
points of this circuit, we publish it as an 
interesting item which could form the basis 
of experimentation for interested readers.) 


An Analog Rhythm Generator 


INPUT 



I i 

I I 


Some time ago I constructed a rhythm 
generator, the output of which could be 
switched to operate various sound 
production circuits — drums, bongos, etc. 
TTie speed was easily adjusted but it was 
difficult to adjust while playing another 
instrument and the impression was that of 
an inexorable taskmaster. What was 
wanted was a system which could detect the 
rhythm of a solo instrument and fill in any 
desired pattern of percussion. 

Many players tap their feet while playing. 
A pedal could be used to operate possibly a 
microswitch but until at least two foot-taps 
have been made, the device cannot “know” 
the tapping speed. It has to do this and then 
divide up the period into selected fractions. 
For greatest flexibility the player ought to 
be Ale to select a number of desired 
fractions of the period and apply these to 
various sound generators. 

If a linear ramp voltage is caused to reach 
a maximum and return to zero at the 
moment of depression of a pedal, it will 


reach half this voltage at half the period. 
The method adopted was to cause the 
maximum ramp voltage to set an 
operational amplifier “memory”, which 
would carry the same voltage throughout 
the succeeding period. A series of poten¬ 
tiometers, adjustable by the player, pick off 
selected fractions of this maximum. For 
each potentiometer there is a voltage 
comparator (eg, 710 series) which 
switches to give an output pulse when the 
rising ramp voltage reaches the preset 
fraction. Each output pulse can be routed to 
a specified sound generator. 

The device will always be one beat 
behind, basing its rhythm on the time in¬ 
terval just elapsed. The ramp rise time can 
be adjusted by the player to suit the tempo 
but needs only a rough estimate, sufficient 
to cause a maximum voltage to work on 
without “bottoming” the operational am¬ 
plifier. 

The ramp generator is a type 741 
operational amplifier with a capacitor 
feedback and a high value resistance input 
from a constant voltage source. This acts as 
an integrator and gives an excellent linear 
ramp. A similar operational amplifief acts 
as a memory. At the moment of pedal 
depression a relay or thyristor connects the 
ramp generator output momentarily to the 
memory output, thus setting it. Im¬ 
mediately after setting the memory the 
ramp generator voltage is made to fall to 
zero, again using a relay or thyristor. The 
time for these processes must be very short 
compared with the period between pedal 
operations. 

There seens to be no limit to the number 
of outputs possible and strange rhythms can 
be selected, such as 5/4 or 7/4 time. 
Printed boards with resistors could be 
slipped into edge connectors to give pre¬ 
selected rhythms. There may also be ap¬ 
plications for this principle in other fields. 

(By Mr R. A. Hoare, B.Sc. (Eng.), 38 
Dreadon Road, Manurewa, New Zealand.) 


BASIC ELECTRONICS 

Have you had difficulty in obtaining this 
handbook? Your troubles are over. We 
now have adequate stocks available for 
$2.30 each. 


ALWAYS RELY ON R.D.S. 


SPECIALS 

AMPLIFIER MODULES 

Sinclair Z30,20 watt 

$13.34 

Sinclair Z50,40 watt 

$16.00 

Sinclair IC12,6 watt 

$8.07 

Sinclair stereo 60 pre-amp 

$31.30 

Sinclair PZ5 power supply 

$15.43 

Sinclair PZ6 power supply 

$27.23 


The Independent Wholesaler 


RADIO 

DESPATCH 

SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY 

(Corner George and Harris Streets) 

Telephone 211 0816, 211 0191 

Open Saturday mornings 
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Painton is the keyword for 
maximum space saving, 
reliability and quality proven 
multhcircuit connectors. 

Whether male or female, 
covered or uncovered, side or 
top cable entry, with or without 
locks they all have the right 
connections... in fact a simple 
method of polarisation makes 
incorrect connection 
impossible. 

The 159 Series is B.P.O. 
approved to P0203 and is 
available with from 7 to 71 
poles. The series offers smaller 
physical size for any given 
contact combination. Contacts 
are of brass, gold flashed on heavily silver plated to ensure 


silver plate as standard. 
Connectors fitted with hard 
gold plated contacts to A.P.D. 
specification are available on 
request. The 159 Series offers 
a high standard of electrical 
performance with the added 
features of robust cable clamp 
design and optional retainer, 
providing a flat, strong and 
sturdily locked mating unit. 

The Muiticon range is quality 
approved to DEF-5321: is 
available in combinations with 
from 2 to 33 poles and offers 
many improved features com- 


maximum contact efficiency. 
Split limb clips provide four 
individual areas of contact with 
each plug blade. Other features 
include moulded terminal 
numbering and moulded 
distance pips to avoid moisture 
build up between mated plug 
and socket which is instru¬ 
mental in superior tropical 
performance. 

The heavy duty Muiticon 
range Is basic to the Muiticon 
range, and is designed to with¬ 
stand extreme mechanical 
environmental conditions. 
Available in 7 contact combin¬ 
ations from 4 to 33 poles, the 


mouldings, contacts and 
electrical specifications as the 
Muiticon range. 

A standardised range is 
available ex stock. Literature is 
available on request to the 
Professional Components 
Division. 


RO. Box 2. Villawood. IM.S.W. 
2163. Tel. 720133; 

Telex 20384 
Henderson CM.Z.) 64189. 


range incorporates the same 
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HOME STUDY COURSE IN ELECTRONICS—16 


Receiver Alignment 


The concept of alignment — why it is necessary — general techniques — 
tools required — the effect of AGC — instability — aligning IF stages — 
aerial and oscillator circuits — short wave alignment — alignment using 
instruments — television receiver alignment. 


The inclusion of a chapter on alignment 
may seem rather out of keeping with earlier 
and more elementary material. However it 
is reasonable to assume that by this stage 
many readers will have tried their hand at 
building one of the receivers described in 
EHectronics Australia or elsewhere, and 
may by now be facing up to this very sub¬ 
ject. 

Such being the case, it seems appropriate 
to do three things: 

(a) Explain what is behind this matter of 
alignment and why it is necessary at all; 

(b) Discuss some of the side-issues as, for 
example, dial setting, alignment tools and 
so on. 

(c) Give an alignment procedure for a 
typical modem superhet receiver. 

Even if the reader does not happen to 
have a receiver on the table, awaiting at¬ 
tention, the information should be useful 
and will be available against the day when it 
may be required. 

Forty years ago, the word alignment was 
virtually unkown. For the most part, each 
tuning circuit in receiver? of the day was 
brou^t out to a separate tuning dial and 
tuning involved turning each oial to the 
appropriate setting for the particular 
station. In fact, a standard accessory at the 
time was a card listing local stations, with 
two or three spaces alongside each, in which 
the set owner could insert the dial readings 
for optimum reception. 

As time went by, designers sought to 
simplify matters by making all the tuning 
coils and capacitors as nearly identical as 
possible, so that the dial settings would 
correspond fairly closely. Thus, the owner 
could remember if he wished that a certain 
station came in with all the dials set to about 
70, another station with the dials about 55 
and so on. 

From here, it was an obvious step to take 
even greater care with the tuning circuits 
and arrange them so that they could all be 
adjusted simultaneously by rotating a 
single tuning knob. At first, the individual 
tuning capacitors were linked behind the 
panel with gears or belts. Later they were 
combined into Uie one assembly as a two, or 
three or even four-gang capacitor. Thus 
“single^ial tuning” became the vogue. 

Single-dial tuning has been with us ever 
since and is obviously a very convenient 
feature. However, several tuning circuits 
will not remain exactly in step — or “track” 
— accurately just because they are 
superficially alike. Special provision has to 
be made to ensure diat the ganged tuning 
circuits all resonate to the correct 
frequency at each and every setting of the 
tuning dial. 


By very carefully maintaining the 
number of turns on the coils during 
manufacture and by matching the tuning 
gang sections, fairly good tracking can be 
obtained, as a matter of course, near the 
low frequency end of the range: that is, with 
the tuning capacitor plates well into me^. 

However, at the other end of the band, 
with the capacitor plates well out of mesh, 
the exact tuning of the circuits is affected, 
as much as anything, by “stray” 
capacitance — that to do with the position of 
the components, connecting leads and so on. 
Variation in this stray capacitance between 
one tuning circuit and another leads to 
tracking error at the higher frequencies, 
and therefore loss of efficiency. 

To overcome this problem, it has become 
accepted practice to connect small trimmer 
capacitors in parallel with each tuned 
circuit. They are commonly adjustable 
between about 10 and 30pF. Sometimes they 
are separate components; sometimes in¬ 
cluded as part of the ganged capacitor. 

Normal intention is for the trimmers to be 
set at about half capacitance, the tuning 
coils and the gang itself then being designed 
to cover the requisite band of frequencies — 
from about 1,700 to 535kHz for the ordinary 
medium-wave radio broadcast band. 

If the stray capacitance across one or 
more of the tuned circuits happens to be a 



A typical two-gang variable capacitor. 
Despite care in the manufacture of such 
units and the associated coils, the 
tolerances of these components plus stray 
capacitance effects make it necessary to 
align or ‘peak” tuned circuits operating 
from a common control. 


little high, then the relevant trimmer or 
trimmers are unscrewed a little. Con¬ 
versely, if the strays happen to be low, the 
trimmer can be screws in a fraction to 
increase the amount of capacitance to the 
anticipated figure. 

Provided that the coils and gang sections 
are accurately manufactured, the tuning 
circuits thus aligned at the hi^ frequency 
end of the band, remain reasonably in step 
over the whole tuning range. 

In more recent years a further technique 
has been evolved which leaves even less to 
chance at the low frequency end of the 
tuning range. This involves the provision of 
an adjustable iron dust slug inside each 
tuning coil. Moving the core in or out of the 
winding changes the inductance by quite a 
large percentage. 

Thus, in modem receivers, very accurate 
alignment can be achieved by adjusting the 
coil cores for exact inductance balance at 
the low frequency end of the band, and the 
trimmers for capacitance balance at the 
high frequency end of the band. 

Note that the cores and trimmers perform 
different functions and they should always 
be adjusted to fulfil those basic functions. 
The fact that tuning circuits include 
variable iron cores therefore does not ob¬ 
viate the need for trimmers. 

There is another facet to this matter of 
alignment which must be mentioned. 

Originally, receivers used tuning dials 
simply numbered 0-100, leaving Sie set 
owner to memorise the tuning position for 
each station. Provided the receiver tuned 
over the necessary frequency band, the 
exact position of the stations within that 
band did not matter a great deal. 

Thus trimmers could be set for proper 
tracking, without special reference to the 
dial reading. The only point which needed to 
be watched was that the trimmers were not 
all screwed in so far that they restricted 
coverage of the receiver at the extreme 
high frequency end of the band. 

It is not necessary to refer to cores in this 
context because uncalibrated dials went out 
of vogue long before adjustable cores came 
in. Their use is covered however, later in 
the article. 

More recently and, in fact, for many 
years, station call-signs have been marked 
directly on the dial scale. This means that 
the trimmer and core settings and the 
position of the pointer relative to the tuning 
gang shaft must be determined for accurate 
indication of the incoming station as well as 
for accurate alignment. 

It involves also, one other important 
point. There is some variation from one 
type of ganged capacitor to another in the 
maximum and minimum capacitance 
figures and the shape of the moving plates. 
This affects the distribution of stations 
across the dial scale. 

In an existing receiver, it can usually be 
assumed that the dial has been calibrated to 
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Available in three models^— VP2A — VP3A — VP4A 


A 

B 

C 
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F 

G 

H 

1 

J 

K 

L 

M 

N 

75 

65 

62 

44 

10 

25 

56 

48 

48 

30 

10 

6 

3 

3 

55 

51 

43 

30 

7 

24 

46 

42 

38 

25 

4.5 

2 

2 

3 

46 

43 

38 

25 

10 

22 

38 

33 

33 

21 

4 

2.5 

3 

2 


VP2A 

VP3A 

VP4A 


Ranges normally available from stock. 


VP2A 

O-SOuA DC 
O-lOOuA DC 
O-SOOuA DC 
0-lmA DC 

0-lmA DC (0-30V Scale) 

0-5mA DC 

O-lOA DC 

0-50mV DC 

V.U. 


VP3A 

O-SOuA DC 
O-lOOuA DC 
O-SOOuA DC 
0-lmA DC 

VP4A 

O-SOuA DC 
O-lOOuA DC 
0-lmA DC 




Available in four models —T.D. 152 —T.D. 118 —T.D. 86 —T.D. 66. 



A 

B 

c 

D 

E 

F 

G 

H 

• 

J 

K 

L 

M 

N 

O 
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no 

145 

78.5 

17 

24 

69 

133 

95.5 

38 

41 

36 

4 

3 

4 
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118 

106 
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67 

14.5 

24 

69 

101.5 

90.5 

38 

24 

24 

12 

3 

2 

TD86 

86 

78 

80 

46 

13 

24 

69 

57 

57 

38 

8 

4 

4 
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66 

60 

62 

34 

13 

24 

55 

48 

48 

24 

5 

3 

3 

3 

2 


Ranges normally available from stock. 0-50 
uA — 0-200 uA — 0-lmA D.C. available in all 
four models. These models can be rear 
mounted using the panel cut-out "C” and 


RECOMMENDED TRADE PRICES 
IMPORTED PANELMETERS 

Prices are subject to change without notice. Orders 
accepted subject to prices ruling at time of delivery. 
Every effort is made to deliver orders promptly, and 
where possible prior notice will be given re price 
changes. Prices are subject to 15% sales tax. 



VP2A 

VP3A 

VP4A 

TDM 

TDM 

TD118 

TD152 


$ c 

$ c 

$ C 

$ c 

$ c 

$ c 

$ c 

0-50 uA 

♦ 6.60 

* 6.00 

• 5.50 

• 6.40 

* 6.60 

*7.50 

* 11.00 

0-100 uA 

* 6.00 

*5.40 

* 4.90 

5.80 

6.00 

6.90 

10.50 

0-200 uA 

6.00 

5.40 

4.90 

5.80 

•6.00 

*6.90 

* 10.50 

0-500 uA 

* 5.50 

* 4.90 

4.40 

5.30 

5.50 

6.40 

10.00 

0-1 mA 

♦ 5.40 

« 4.80 

•4.30 

5.20 

*5.40 

•6.20 

*9.80 

0-5 mA 

* 5.60 

5.00 

4.60 

5.40 

5.60 

6.40 

10.00 

O-lOA 

* 5.60 

5.00 

4.60 

5.40 

5.60 

6.40 

10.00 

0-50 mV 

* 5.60 

5.00 

4.60 

5.40 

5.60 

6.40 

10.00 

V.U. 

♦ 6.40 

5.80 

5.30 

6.20 

6.40 

7.30 

10.80 


* Denotes meters normally carried in stock. Quantity discounts on application. 


University Graham 
Instruments Pty. Ltd. 

106 Belmore Road, Riverwood. NSW, 2210. 

Telephone: 53 0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 

City Office: Instrol Electronics Centre, 91A York Street, 
Sydney - 29 4258. 

Victorian Office: 180 York Street, Sth. Melbourne. 
Phone: 699 1126. 
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TAS: W. P. Martin and Co. Broadmeadow, NEWCASTLE, 

202 Argyle Street, NSW, 2303. Phone: 81 4321. 

HOBART, Tas, 7000 PORT KEMBLA DISTRICT, 
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LAUNCESTON, TAS, 7250, 8-11 Kembla Court, Wentworth St, 

22 844. PORT KfMBLA, 2505 43 397 

SA: Compar Distributors P/ L. OLD: Gee & Co, 35 Railway 
177 Gilbert St, Terrace; Milton, Bris. Old 4084. 

Adelaide, SA, 5000 Phone: 38 0344. 

Phone: 51 8718. 

Also available from ail leading wholesalers. 











































































































































match the particuler ganged capacitor and 
correct alignment should therefore bring 
the stations in on their calibrated positions. 

In a home-constructed set, however, there 
is a chance that a dial might be used having 
a scale calibrated for some gang capacitor 
other than the one used. In this case, no 
amount of manipulation of the cores and 
trimmers may succeed in getting all the 
stations to come in at the ri^t positions on 
the dial. 

In assembling components, constructors 
should therefore see to it that the dial scale 
is for the type of gang capacitor selected. 

In the case of a superhet receiver, Uiere is 
more to alignment than merely getting two 
or three tuned circuits to track, one with the 
other. This much will be evident from our 
explanation in chapter 13, of the 
superheterodjme principle. 

Alignment involves getting all the IF 
transformer windings resonated to the 
appropriate frequency, usually 455kHz. It 
then involves getting the oscillator circuit to 
track with the aerial and possibly RF cir¬ 
cuit, the requirement, in this case, being 
that the oscillator tune at all times 455kHz 
higher than the signal frequency. 

TTiis sounds a rather formidable task but 
the desired result can be achieved by 
following a fairly simple routine, which will 
be described later. 



Trimmer capacitors come in various 
shapes and sizes. These illustrated have a 
clear polystyrene base and measure 
about ^Ain diameter. As the screw is 
turned clockwise, it forces the top 
springy plate down, increasing the 
capacitance between it and the fixed 
plate beneath. 

By now, the reader should have a fairly 
clear idea as to what alignment is all about. 
It should be equally clear that a receiver 
which has not been aligned cannot operate 
efficiently, because its various tuning 
circuits will be a long way out of step. 

So much for section (a) — why alignment 
is necessary. Now for a few of the side- 
issues. 

In a factory, receivers are aligned with 
the aid of a signal generator and an output 
meter and there is no doubt that the most 
accurate job can be done in the shortest 
time with their aid. 

Since this is essentially an article for 
beginners, however, we do not plan to say 
overmuch about alignment procedures 
using such instruments. 

The average home constructor is likely to 
have to rely on broadcast stations for a 
source of signal and to rely on his ears to 
indicate whether an adjustment has 
brought about an increase or a decrease in 
sound volume. Nevertheless, providing care 
is taken, quite good alignment is possible by 
these means. 

If the alignment is to proceed smoothly, a 
few preliminary points must be check^. 


The mechanical 
components of a 
typical IF trans¬ 
former. The align¬ 
ment slugs are 
threaded to screw 
directly into the 
central former. 
The hexagonal 
hole in the ends of 
the slugs is to take 
a special align¬ 
ment tool. 



Firstly, there is the action of the dial 
mechanism and the setting of the pointer 
relative to the dial scale and tuning gang 
plates. 

If the receiver has a simple 0-100 dial 
scale with no station call sign marked, it is 
only necessary to see that the dial drives the 
tuning gang smoothly between the full-in 
and full-out positions and that the pointer 
travels over the scale with any overlap 
about equal at the two ends. 

The pointer travel can be corrected in 
k)me dials by loosening a screw or slipping 
the drive cord through a loop. In others, it 
involves loosening the grub-screws locking 
the dial to the gang shaft and retightening 
the screws with the two in different relative 
positions. 

With dials having the stations marked on 
them, the position is rather more confused. 
Because the capacitor plates are specially 
shaped precise tracking can only be ex¬ 
pected if the pointer and its travel is locked 
to the gang shaft in one specific position — 
that for which the dial was originally 
calibrated. 

With the two in the wrong relative 
positions, stations may be brought to 
correct calibration at the two ends of the 
bands by manipulation of the cores and 
trimmers, but those near the centre may be 
displaced slightly one way or the other. 

2^me dials — but not many —• have a 
“dial set” line marked just beyond one end 
of the scale. The intention is that the dial 
shall be locked to the gang shaft with the 
pointer set to this reference line and the 
gang plates either full in or full out, 
depending on which end of the scale is in¬ 
volved. 

Where there is no “dial set” line, the 
pointer can only be locked in a likely 
position and the alignment procedure 
followed out. If the stations can duly be 
made to fall in the calibrated positions, the 
pointer can be left set; if not, the pointer 
may have to be reset slightly one way or the 
other in relation to the gang shaft and the 
alignment procedure repeated, noting 
whether the new position has improved 
matters or otherwise. 

Before going further, make sure that the 
dial will rotate the capacitor between the 
limits of its travel without obstruction, or 
straining the cord in a cord-drive type. If 
there is any such trouble, it should be 
corrected before spending time over the 
alignment. 

In cord-drive dials, the tension of the cord 


is also important. If it is too loose, the cord 
will slip. If too tight, it may bind and 
ultimately break. In general, it is best to 
have the cord twist^ twice around the 
control knob shaft, with the tension no 
hi^er than necessary to ensure positive 
drive. 

Depending on the receiver, a special 
alignment tool may or may not be required. 

Many trimmers are adjustable with an 
ordinary small metal screwdriver. As a 
rule, they are connected into circuit so that 
the screwhead makes contact with that 
trimmer plate which returns to earth or to 
the “earthy” side of the circuit. If touching 
the trimmer with a metal screwdriver 
alters the signal level, the chances are that 
it has been installed the wrong way round. 

The trimmers in many early type IF 
transformers are likewise adjustable with a 
small metal screwdriver. Fingers should 
be kept off the shaft, however, and the blade 
kept clear of the metal can, because the 
trimmers on the plate side often connect 
internally to the HT circuit. 

Iron cores are often adjustable also with a 
plain metal screwdriver, notably cores 
which are attached to threaded brass rods 
protruding from top and / or bottom of the 
shield cans. In some cases, where the 
threaded rods are not earthed, touching 
them with a metal object will affect the 
behaviour of the coil, making it difficult to 
pick the proper peak position. 

To overcome this difficulty, a type of 
alignment tool has been available for many 
years having a very small metal 
screwdriver tip embedded in a moulded 
handle. 

Alternatively, if the cores are not too stiff 
in their action, a suitable non-metallic 
screwdriver can be made by filing a piece of 
ebonite rod or an ordinary plastic knitting 
needle to the appropriate shape. 

In recent years alignment 
“screwdrivers” have been made available 
of nylon or similar materials and these are 
also very handy for adjusting cores which 
have a screwdriver slot moulded directly 
into their ends. A still further type of 
alignment tool has a hexagonal end meant 
to engage a similar hole in moulded cores of 
a somewhat different type. 

Irrespective of the core style and tool, 
h( v^ever, it is wise to keep in mind that core 
ac!iustment systems are seldom very 
robust. If a slug has become jammed, don t 
try to force it. It may shatter or b^ome 
detached from its brass shank (if any) or 
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LPS Instant Cold Galvanize is NOT A PAINT! When applied 
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flows to the base metal. This electrochemical action fuses the 
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applied to clean, dry metal. 
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(213) 4780095 


Distributed by 

ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD, CHADSTONE, 
VICTORIA 
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the whole coil former may be twisted from 
its mountings inside the can. * 

From all the foregoing, most readers will 
have gained a fair insight into the broad 
principles of alignment, at least as far as 
the relatively simple TRF receiver is 
concerned. For this reason, and because 
TRF receivers are rare devices these days, 
we will devote the remainder of our 
discussion to the superhet. 

Not long after the general adoption of the 
superhet, designers began to adopt also the 
technique of Automatic Volume Control, 
abbreviated commonly to “AVC.” The 
general principle involved has since been 
extended to television receivers and other 
equipment concerned with the reception of 
signals other than those from the “en¬ 
tertainment” radio stations, and a more 
appropriate modern name for the technique 
is Automatic Gain Control — “AGC” for 
short. 

In an ordinary broadcast receiver the 
AGC circuit is usually fairly simple. A DC 
control voltage, developed by the detector 
across its load resistor, is fed back as a bias 
voltage to one or more of the amplifier 
devices in the tuning section — RF am¬ 
plifier, converter or IF amplifier. 

On weak input signals, very little bias is 
developed by the detector or fed back to the 
controlled stages, so that these stages 
operate at almost full gain. 

With stronger input signals, however, the 
detector develops a great control voltage 
and this, fed back to the controlled stages, 
reduces quite drastically the gain or am¬ 
plification. 

As a result of this quite automatic action, 
the receiver operates at full gain for weak 
signals but at much reduced gain for 
stronger signals. “Blasting” and overload 
effects are largely eliminated, together 
with at least some of the fading experienced 
when listening to distant signals. 

A volume control still needs to be 
provided, of course, but it normally 
operates in the audio system. It allows 
listening volume to be set to the required 
level and adjustment to be made for any 
residual difference between weak and 
strong signals, not fully compensated by the 
AGC system. 

AGC has much to recommend it from the 
user’s point of view. However, it does 
complicate alignment somewhat and for a 
fairly obvious reason. With the receiver 
tuned to any given input signal, the AGC 
voltage attains a level depending on the 
strength of that signal and the gain of the 
receiver. 

Now, if adjustment of a trimmer should 
increase the effectiveness of a tuned circuit, 
the resulting increased signal at the 
detector will produce more AGC voltage. 
This will decrease the gain, making the 
effect of the trimnler adjustment much less 
apparent than it would otherwise be. 

Conversely, an adjustment which reduces 
the effectiveness of a tuned circuit will also 
reduce the AGC voltage and allow the gain 
to rise in consequence. 

In other words, an AGC circuit in a 
receiver tends to mask the effect of any 
adjustments, and quite substantial changes 
in the efficiency of a tuned circuit through 
peaking might make only a slight audible 
difference in the loud-speaker output. 

The best way to counter this masking 
effect is to align such a receiver on very 
weak signals, as from distant transmitters. 
Unfortunately, during evening hours, when 


most homebuilders would want to work on a 
receiver, there is often a hopeless confusion 
of weak signals between the strong locals, 
most of them subject to fading effects which 
can be most misleading. 

If you have to rely on stations for align¬ 
ment, the best plan is to carry out a rough 
alignment procedure on local stations to 
make the dial track correctly, leaving fine 
adjustment of the trimmer, etc, to some 
daylight period when it should be possible to 
pick up a couple of weak but steady signals 
at the respective ends of the band. 

Out of all this comes one of the golden 
rules of alignment. Peak all receiver cir¬ 
cuits as far as possible on weak input 
signals, advancing the volume control, if 
necessary, to make them audil^le. 

So much for AGC action and its com¬ 
plicating effect on alignment. Now for a few 


words on instability. 

In a well-designed receiver it is possible 
to peak all adjustments for optimum per¬ 
formance, without any complication 
arising. Each adjustment merely increases 
the gain and sensitivity till it reaches the 
maximum of which the set is capable. 

In some cases, however, poor design, 
wrong choice of components, wrong 
placement or long active leads may allow 
an excessive amount of signal from one or 
more stages to couple into an earlier point 
in the circuit, producing a positive feedback 
or regenerative effect. 

As the gain is increased by progressive 
adjustments, the receiver may suddenly 
become unstable or “burst into oscillation,” 
to use another very common phrase. 

Oscillation in a large receiver sounds 
much the same as oscillation in a small 
regenerative receiver, except that it is 
produced deliberately in the latter case and 
controlled by the “reaction” knob. 

Instead of the station signals being heard 
clearly, each one is accompanied or even 
blotted out by a loud whistle which varies in 
pitch as the set is tuned across the station 
carrier. 

Many superhets produce faint whistles on 
odd stations, particularly when operating 
near powerful transmitters. They are fairly 
distinct, however, from the strong whistles 
on every station produced by instability. 
And while a set is unstable, complete 
alignment is impossible. 

The cure for instability in most cases 
involves elimination of the cause — im- 
prooved design if the circuit is of doubtful 
origin, use of the proper compdnents or 
rearrangement of the wiring and layout. 

Needless to say, this is good argument for 


care in the first place, when building a 
receiver, whether it be a TRF or 
superheterodyne. 

So much then for instability or oscillation. 

The basic principles of a superhet 
receiver have been explained in an earlier 
chapter and do not require further 
elal^ration here. 

It is sufficient to recall that the incoming 
signals are passed through a conventional 
aerial (and possibly RF) coil, then 
heterodyned with a signal from a local 
oscillator stage to produce a resultant 
known as the intermediate frequency. 

Matters are arranged so that each in¬ 
coming signal, as it is tuned, is changed to 
the one intermediate frequency — usually 
455kHz. All transformers in the IF am¬ 
plifier section therefore need to be peaked 
to this figure. 


Fortunately, the task of aligning a 
superhet receiver is not as difficult as it 
might appear at first encounter and a home 
constructor can do a passable job of 
alignment without instruments and without 
help, provided a certain routine is followed. 

First connect the set to an aerial and 
earth, preferably the ones with which it is to 
be used; connect the speaker and switch the 
power on. Tuning across the band, you will 
probably be able to hear quite a few 
stations, if the set is otherwise in order. 

Try to find a weak but steady station near 
the low frequency end of the band. 

Tune the receiver as accurately as 
possible to the station you choose. The best 
way to do this, or in fact to make any of the 
adjustments about to be described, is to 
rock the setting backwards and forwards 
over the correct point, gradually con¬ 
verging on it. 

You can now adjust the IF transformer 
cores or trimmers as the case may be (most 
modern IF transformers have core ad¬ 
justments) for maximum sound output 
from the speaker. 

It is possible that what was previously a 
weak signal now becomes a strong signal as 
the sensitivity of the receiver rises. This 
being the case, do the best you can on the 
original station, and then tune accurately to 
a weaker adjacent station and go over the 
procedure again. 

The IF windings do not usually need to be 
peaked in any special order but be sure not 
to miss any. There may be a slight amount 
of interaction between the adjustments, so 
it is a good idea to go over the IF ad^ 
justments a second time. 

When you have finished with the IF 
transformers they should be fairly close to 



A selection of alignment tools used for adjusting radio and television receivers. They 
are normally non-metallic, or use a minimum of metal, to minimise any effect on the 
circuit being adjusted by the proximity of the tool. 
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J. H. TURNTABLE 



$39.50 


NOTICE 


Belt Drive, Synchronous Motor, Rumble Is not 
measurable. Wow & Flutter better than 0-04%. 12" 
Platter. 

SPECIAL PRICE: $39.50. Post $1.00. 

LUSTRE ST510D ARM: Suited to above Turntable, 
this unit is PRECISION made with calibrated 
counter-weight adjustment. 

Oil-Damped cueing lift supplied. SPECIAL 
PRICE: $26.50. Post 75c. 

AT66 CARTRIDGE: Magnetic Cart with a 
tracking weight 1.5 — 3g. Excellent freq res. 
SPECIAL PRICE: $10 50. 

BASE: Oiled Teak to suit J.H. T /Table. 
Professional finish. SPECIAL PRICE: $lV.50. Post 
$ 2 . 


GENUINE VALUE ... 

One complete set of above system inc 
T / Table, arm, cart, base $86.50. Post $3.00. 


MAGNAVOX 8/30 
SPEAKER SYSTEM 



^ Featured in EA Jan '71 

^'Units available In oiled teak only. 1.6 cu ft system. 
I'CABINET KIT: $22.50* 

I .CABINET BUILT: $32.50* 

INCOMPLETE SYSTEM inc all speakers & built 

* cabinet: $58.00* 

* 'AS ABOVE with kit $45.00* 

3 '^FREIGHT: All systems despatched by Rail or Road 
|.Transport, freight collected your end. Sorry, no 
^C.O.D. on this line. 


, MAGNAVOX SPEAKERS 


I'AII brand new & guaranteed. In cartons. 
3 »8-30 Speaker $17.85, post $2.00. 

N 3TC Tweeter $3.50, post 75c. 


$5.50 

post 

75c 


3 ' 

J-STEREO 
’HEADPHONES 

J ► 20HZ — 18KHZ Quality 

i .laiiKui 




Described Aug. 70 E.A. Will 
Improve fuel consumption, 
starting and overall per¬ 
formance of any 12V car 
either neg. or pos. earth. Kit 
complete in every detail in a 
diecast box. Transformer has 
secondary pre-wound at no 
extra cost. 


For over 7 years now we have been geared to 
specialise in mail order service and over that time 
have gained a wealth of experience. We now 
submit 5 big advantages why Kit-Sets Aust. is the 
choice of lOOO's of Australians and ask that you 
consider these points for your own benefit. You 
won't be disappointed. 


ADVANTAGE 1. 


Dedicated Staff who are actively involved in 
Electronics plus a highly efficient Technical ad¬ 
visory back up service. No other mail order sup¬ 
plier offers this service. 


ADVANTAGE 2. 


RETURN MAIL SERVICE. Yes we can still boast 
"Australia's Fastest Mail Order Service" (4 Hr 
genuine). This fact has been proved by thousands 
of clients. Just try and see for yourself. No false 
promises. 


ADVANTAGE 3. 


PRICES. In this day of rising costs, etc. it is 
recongnised that Kit-Sets are still the leaders with 
best prices and service. To assure clients we 
confidently make the following statement: 


PRICES PLEDGE 


Should you find a better price for ANY part 
in ANY Current Australian Trade Catalogue 
we will match or better the price. Naturally 
this only applies to New and guaranteed 
Items. 


ADVANTAGE 4. 


IN DEPTH stocking of parts. It is indeed rare 
these days to find ourselves out of stocks. No false 
promises. 


ADVANTAGE 5. 


We have an efficient and smooth running MAIL 
ORDER SERVICE. No false promises. 


REMEMBER IT COSTS LESS TO DEAL WITH 
THE BIGGEST. 



IW AMP I MIC PRE-AMP KIT 


$5.30 

Post 35c 


Complete kit including P.C. 
Board and all parts. Output 
Imp. 8 ohms. 9V operation. 
Inc. connection data and 
guarantee. Wired $5.90. 



$3.30 


Post 35c 


New design as featured E.A. 
March 72. 2 Transistors. This 
unit has adjustable bass 
response. Also ideal for Guitar 
Amp., P.A., Tape Recorders 
etc. etc. Complete kit now 
available. 





Over 70 pages packed 
with information and 
prices on parts, kits and 
Hi-Fi gear. Send 75c to 
cover cost and postage. 


NEW SALES DEPT 


We are pleased to announce the opening of our new 
Sydney Sales Dept at 230 Sussex St., Sydney. Full 
Self Service operation and Hi-Fi Dept. No waiting. 
Australia's best prices. 


CERAMIC FILTERS 


BFB455A 

SFB455A 

SFD455B 

YFL455A 


35c 

50c 

80c 

$1.79 


PARTS SPECIALS 


2N3055 10 for $12.00 
EM 401 10 for $2.00 
EM 404 10 for $2.20 
OA 91 10 for $1.50 
BC 107/8/9 10 for $3.50 



10+ 10 STEREO AMP KIT 


FACILITIES: 

w Push-button switching facilities, for 3 inputs 
(Mag. Aux. Cer.). 

• Mono-Stereo switch and mains switch. 

• Tape-out facilities. 

• Fully regulated power supply. 

• Magnetic pre-amps facilities. 

• Stereo Headphone jack. 

• Complete electronics on the one P.C. Board. 

• Australian made — using standard parts. 

• Excellent bass and treble facilities. 


SPECIFICATIONS: 

Power: low RMS per channel into 8ohm speakers. 
Distortion: Better than 0 8% at full output. 

Freq. Response: Plus or minus 3dB 45HZ-20KHZ. 
Base Response: At 30Hz Boost l5dB Cut l9dB. 
Treble Response: At 10 KHz Boost l2dB Cut 13dB. 


Kit Form $61.50 

Wired and Tested $72.50 

Kit Form with Mag PreAmp $66.00 

Wired and tested with Mag PreAmp $76.00 

Freight: Registered Parcel Post $2.00 


SPEED CONTROL. 



QQ 

$13.50 


Will vary speed of electric 
drills, electric saws, food 
mixers, etc, etc. Suitable to 
750 W Motor. Gives a wide 
range of speeds while still 
maintaining good torque. See 
May 71 E.A. Kit complete as 
per article. 


MUSICOLOUR 


$49.75 
Post $1.00 




■■■I 

^LJ 


New, updated lights display as 
per Dec. 71 E.A. Complete kit 
to last item — all top grade 
parts as per the parts list. 


3 

3 ' 

* ■ Regulated 
^ $27.90. 


NEW KITS 


Power Supply June E.A. 


J' P.A. Amp. June E.A. $59.00. 
5 T.V. Sync & Pattern Gen 


$89.00. 


June E.A. 


KIT-SETS AUST. PTY. LTD. 


AMENDMENT SHEETS 


jM Wired & Tested $108.00. 

U 

I'Now available to supplement your 
*' Catalogue. This Is a Free Service. 

APPLY by either sending S.A.E. or 
^' requesting sheets with your next order. 
I * Many big price reductions and additions. 


Mail order Dept., P.O. Box 176, Dee Why, 2099 


SYDNEY SALES DEPT., 230 Sussex St., SYDNEY. 


NORTHSIDE SALES DEPT., Suite 2, 21 Oaks Ave., Dee Why, 2099. Phone 982-5571. 


BRISBANE SALES DEPT., 293 St. PauTs Terrace, Fortitude Valley. Phone: 528391. 
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the nominal frequency. This is 455kHz for 
most receivers nowadays, but occasionally 
you will strike a receiver with a different 
arrangement. 

For this method of alignment it doesn’t 
matter and, further, even if you do finish up 
a few kHz off the specified frequency, it will 
not be serious. The main thing is that all IF 
circuits be accurately aligned to the one 
frequency. 

Having satisfactorily completed the 
alignment of the IF amplifier it remains to 
adjust the aerial and oscillator circuits. If 
your receiver has an RF amplifier stage, 
the adjustments for the RF coil are exactly 
the same as for the aerial coil. 

With most modern receivers the ad¬ 
justments consist of trimmers and variable 
slugs associated with both aerial and 
oscillator coils, and the padder or tracking 
capacitor is a fixed mica type. 

In the case of the variable slugs, tune to a 
station which you can easily identify toward 
the low frequency end of the band and ad¬ 
just the oscillator coil slug until the station 
coincides with its position as marked on the 
dial. 

Then tune to a station toward the high 
frequency end of the band and adjust the 
trimmer associated with the oscillator 
section to bring this station to its correct 
position on the dial. Repeat the above ad¬ 
justments a couple of times because each 
adjustments does have some effect on the 
other. 

Jf everything is in order, ie, the dial and 
tuning capacitor correctly matched, all 
stations should now coincide with their 
marked positions on the dial. 

Should the AGC system tend to make the 
strong local stations appear broad it would 
be in order to remove the aerial or operate 
the set with a short length of wire while 
making the adjustments to the station 
positions. ^ 

Finally, the aerial coil slug and the aerial 
trimmer should be adjusted to obtain the 
strongest signals. The slug adjustment 
should be made with the receiver tuned 
toward the low frequency end of the band 
and the trimmer adjustment toward the 
high frequency end. 

The aerial circuit should preferably be 
adjusted with the aerial with which the 
receiver is to be used connected, and it is a 
good idea to go over it several times to 
make sure that you get the best results. 

In passing it should be noted that many 
modern portable and “mantel” receivers do 
not have an aerial or RF coil of the type 
used in older sets and more elaborate 
modern receivers. Instead they employ a 
“ferrite rod aerial”, or “loopstick”, which 
performs the function of an aerial as well as 
that of an input tuned circuit. By their very 
nature, the inductance of these aerials 
cannot be varied over more than a small 
range, but this also means that they tend to 
require little if any adjustment. If needed, 
however, the adjustment is performed by 
sliding the coil along the ferrite rod. 

By Siis time the set will probably be very 
sensitive, and you may not be able to find 
exactly the sort of signal you require. In this 
case it is quite in order to tune the set off a 
station and adjust for the greater noise 
output. 

Modern aerial coils are designed so that 
the alignment is little affected by the aerial 
be it long or short, but some of the earlier 
aerial coils may not be above reproach in 



Typical RF.signal generators. At top is a 
commercial unit, while immediately 
above is one of our more recent designs. 


this respect. In any case we suggest that 
you do the final adjustment of the aerial 
trimmer with the aerial connected. 

It may be worth mentioning in passing, 
that some broadcast band superhet 
receivers have no padder capacitor, either 
fixed or variable. The necessary tracking 
between the aerial and oscillator tuned 
circuits is ensured by having dissimilar 
sections in the tuning capacitor. The aerial 
(and possibly RF) tuning section is normal 
but the oscillator section plates are smaller 
and differently contoured. 

The alignment procedure is exactly as set 
out for the fixed padder type of receiver. 

To this point we have spoken only of the 
broadcast band. The procedure for the 
shortwave band or shortwave bands is 
essentially the same, but there is the added 
difficulty that it is often hard to find and 
identify a suitable station for alignment. 

Conditions vary a great deal, and 
sometimes change within a matter of 
minutes. Therefore, do not be discouraged if 
first results are not very satisfactory. Of 
course, the aerial is more important than in 
the case of the broadcast band, because you 
frequently wish to listen to very weak 
signals. However, shortwave stations are 
heard strongly in Australia, and even a poor 
aerial will often receive them at con¬ 
siderable strength. 

Another problem is that most con¬ 
ventional dual-wave receivers will “double 
spot” on strong signals. Double spotting is 
due to the fact that the local oscillator can 
produce the required 455 kHz beat when it is 
in either of two conditions — 455 kHz higher 
or lower than the wanted frequency. Thus, a 
second spot is always twice the IF (910 kHz 
in this case) away from the correct dial 
setting. 

While the simple aerial tuned circuit will 


easily reject the second spot on the 
broadcast band, it is inadequate on the 
short-wave bands, and a strong signal will 
inevitably be found at two points on the dial. 
For alignment purposes, and assuming 
normal circuitry, the setting having the 
higher frequency of the two is almost 
always the correct one. 

An excellent source of signals for short¬ 
wave alignment and frequency calibration 
of receivers are those radiated by standards 
stations such as the American WWV and 
WWVH, and the Australian station VNG in 
Lyndhurst, Victoria. Generally WWV and 
WWVH are heard in Australia at good 
strength on 5MHz, lOMHz and 15MHz, while 
VNG may be found on 4.5MHz, 7.5MHz and 
12MHz. 

The signals from these stations can easily 
be identified by the audio tones which are 
superimposed on the RF carrier and the 
fact that the tones are interrupted by a one- 
second pulse. There are interruptions at 
regular intervals for call sign an¬ 
nouncements and other purposes. 

If suitable test instruments are available, 
of course, a more precise job can be made of 
alignment. As we said earlier, we are not so 
much concerned in this chapter with 
readers who are sufficiently advanced to 
own or have access to test instruments, but 
a brief explanation may help the beginner 
understand what it is all about. 

The best instrument for alignment is a 
modulated oscillator or the more elaborate 
instrument which usually goes under the 
name of a signal generator. These in¬ 
struments can produce radio frequency 
signals anywhere in the spectrum required 
for alignment and the strength of the signals 
can be controlled by turning a knob on the 
front panel. 

The signal is modulated usually by a 
400Hz tone, so that when reproduced by the 
receiver a single whistling note is heard 
from the loudspeaker. With a signal thus 
available at any desired frequency, at any 
desired strength and producing a constant 
output tone, alignment is much simplified. 

TTie alignment of television receivers 
involves special techniques and special 
equipment and in no circumstances should 
beginners tamper with TV tuners or IF 
systems. 

Unlike the tuned circuits in broadcast 
receivers, those in a television receiver are 
not peaked for maximum gain. They have to 
be adjusted to pass a band of frequencies, 
from 5 to 6 megahertz wide, over which the 
audio and video signals from a television 
station are distributed. If the tuned circuits 
in a TV receiver were simply peaked in the 
normal way, the receiver might well 
become unstable. In any case it would 
produce only a poor picture, with no sound, 
or sound with little or no picture. 

Even the sound channel in a television 
receiver is “special,” involving a frequency 
modulated signal, as distinct from am¬ 
plitude modulation used by ordinary 
broadcast stations. 

Alignment of picture IF channels in a 
television receiver is normally performed 
with the aid of a “sweep and marker” signal 
generator and a cathode-ray oscilloscope. 

The alignment problems inside a 
television tuner are even more complicated 
than for the IF systems, such that tuner 
alignment is rarely attempted other than at 
the factory or at special tuner service 
depots. 
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Elementary 

Electronics 



A Combination 
Lock 


By Ross Tester 


We have had a number of requests to describe ah electronic version of a 
combination lock. While most readers are interested in this purely as a 
novelty exercise, there is no reason why some of the ideas which it involves 
should not form the basis for a practical unit. 


The combination lock has been around for 
a long time. Most of us would have seen 
movies of “expert” safecrackers with their 
ears to the safe, listening as the tumblers 
clicked into place, and then dramatically 
opening the door to reveal the inner 
treasures. 

Maybe the tumblers are not all that easy 
to hear in reality, a fact which movie 
makers would doubtless ignore. Never- 
ttieless, a lock which is completely silent in 
operation, and which can be built from 
readily available electronic components, 
makes an interesting project. 

We plan to present a lock such as this. As 
well as the features mentioned above, it has 
the added advantage of an alarm function 
which would sound at the first wrong move. 
Also, the combination is relatively easy to 
change — unlike the mechanical variety. 

While presented basically as a beginner’s 
exercise, the project could have more 
serious applications. Suitably engineered it 
coidd form the basis of a genuine security 
lock, and we will have more to say about the 
actual lock mechanism later on. 

At a less serious level it could form the 
basis of a game of chance at a typical 
charity fair. Contestants could be offered so 
many tries for, say, 10c and anyone for¬ 
tunate enough to “crack” the combination 
and open the safe would receive the prize it 
contained. Considering the odds, the 
organisers could afford to be fairly 
generous in regard to the prize. 

Let us look at the broad concepts of such a 
lock. Basically, we need a device which will 
allow a mechanical device to activate when, 
and only when, the information given it is 
correct in every respect. If any of the in¬ 
formation is incorrect, the device should be 
able to warn of this fact. 

A very simple system of logic circuits is 
able to do this. If the term logic is new to our 
younger readers, it is the field which em¬ 
braces number systems and control using 
electronics. Naturally, computers faU into 
this class. In fact, some of the things in the 
electronic combination lock will be found in 
every computer. 

These are the so-called “gates”. As the 
name implies, a gate is a two state device — 
it can be only open or shut. The state of the 
gate depends on two things — the type of 
gate it is, and the information fed to it. 

There are three main types of gates, 
namely AND, OR, & NOT. A refinement of 
the first two are the NOT OR, commonly 


called the NOR, and the NOT AND, com¬ 
monly called the NAND. 

As we said before, gates have two possible 
states. These states are known by many 
names, including on-off, true-false, and so 
on. The usual way of showing them is by the 
use of the figures 0 and 1. 0 corresponds to 
off or false, and 1 corresponds to on or true. 

Figure 1 shows simple circuits used to 
demonstrate gates, together with their logic 
symbols. Figure la is an AND gate. As can 
be seen from the circuit, the lamp will light 
only if switch 1 AND switch 2 AND switch 
3 are closed. Figure lb, on the other hand, 
shows that the lamp will light if switch 1 OR 
switch 2 OR switch 3 is closed. 

In other words, an AND gate requires all 
inputs to be at 1 before the output will be at 
1. Alternatively if any of the inputs to an OR 
gate are at 1 the output will be at 1. 

We are not concerned with the other types 
of gates for this project. In passing, 
however, we might mention that a NOT gate 


merely complements an input. In other 
words, if the input to a NOT gate is 1, the 
output will be at 0, and vice versa. NAND 
and NOR gates are derived from the NOT 
gate. 

If all inputs to a NAND gate are at 1, the 
output will be at 0, and vice versa. 
Similarly, for a NOR gate, if any input is at 
1, the output will be at 0. 

We will be using both the AND and OR 
gates in our alarm. The AND application 
will become obvious immediately. The OR 
application we will describe a little later. 

The simplest concept of an AND gate lock 
is an extension of figure la, where a number 
of switches are connected in series and, by 
reason of this arrangement, in themselves 
constitute the AND gate. In place of the 
lamp we can use an electrically operated 
lock, a relay to control such a lock, or a 
power transistor to control a relay etc. Each 
arrangement would have its particular 
advantages. (Figure 2.) 

If we use, say, four 12 position switches, 
with a random position selected on each 
switch, we have over 20,000 possible com¬ 
binations, other than the right one. 

In certain applications, such an 
arrangement can be very useful. For 
example, it can be used, not to operate a 



Circuit of the electronic combination system. If an actual lock is not required, the supply 
voltage may be increased somewhat to allow higher resistance relays to be used. 
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lock, but to disable an alarm system to 
permit legitimate entry. In such a situation, 
a would-be intruder has only one chance to 
get the combination right. If he fails the 
alarm will sound and he gets no second 
chance. 

However, where such a circuit is used to 
operate a lock directly, the would-be in¬ 
truder can have as many chances as he 
likes, the penalty for failure being nothing 
but wasted time. If he could work un¬ 
disturbed, he would have a good chance of 
finding the combination by systematic trial 
and error. 

The circuit which we have worked out 
below should be impossible to defeat. We 
say '^should be’\ because nothing like this is 
absolutely 100% safe. However, the odds of 
someone cracking this combination are 
virtually infinite. It would be easier to win 
the Opera House Lottery, play four of a 
kind, and back every winner at Randwick — 
all on the same day! 

As well as a combination, the lo^k in¬ 
corporates two other safety factors. If the 
wrong dial is moved first, an alarm will 
sound — so it is not enough to learn the 
combination. Secondly, even if the right dial 
is correctly set at the first attempt — which 
is very unlikely — the user is given only a 
^ort period in which to set all the other 
dials. If he takes longer than, say, 10 
seconds, the unlocking mechanism is by¬ 
passed, and there is no way the lock can be 
made to open. 

The period of setting time is best deter¬ 
mined by the user. Anytoing from a few 
seconds to a few mii^es is possible for this 
delay. 

PARTS LIST_.h-.h..^-- 

TRANS/STORS etc 
2 2N3055 or similar 
1 BC108 
8 EM401 diodes 
1 BZY88/ C7V5 zener diode 
RESISTORS (ViW) 

1 470k 

1 68k 
5 Ik 

2 100 ohms 
CAPACITORS 

1 470uF 16VW electrolytic 

MISCELLANEOUS 

1 Relay, 100 to 500 ohm coH, 

1 set normally open contacts 

1 Relay, 100 to 500 ohm coH, 

2 sets normally open contacts 

4 Rotary or thumbwheel switches, see 
text 

Suitable alarm (if required) 

Suitable lock (if required) 

Tagstrip, hookup wire, solder etc. 
ADDITIONAL PARTS FOR POWER 
SUPPLY (optional) 

1 power transformer, 240V to 12V 1A. 
(AetR2155, 6978 etc) 

5 EM401 diodes 

1 470uF 25VW electrolytic 

2 6V Lantern batteries (Eveready 509 
etc) 

Resistor wattage ratings and 
capacitor voltage ratings are those used 
for our prototype. Components with 
higher ratings may generally be used 
providing they are physically compatible. 
Components with lower ratings may 
also be used in some cases, providing 
the ratings are not exceeded. 


If the owner should accidentally take too 
long to complete the sequence he will, of 
coi’- 'e be locked out also, but we have 
an ged matters so that the circuit will 
restore itself after a certain time, which can 
be selected by the user. 

Now we can examine the circuit in more 
detail. The ex.treme left hand (“master”) 
switch is wired differently from die other 
three. Once this switch is set the alarm is 
disabled, because the power for the alarm 
relay (RL2) and transistor (TR3) is sup¬ 
plied via the wiper and contacts of this 
switch. Once this is broken by setting the 
wiper to the correct position, the alarm is 
disabled. 



The Philips thumbwheel switch. One unit 
only is shown on a four unit facade. 


Incidentally, while we have shown the 
master switch in a particular position, for 
reasons of circuit convenience, the actual 
position which it occupies relative to the 
other three, should be chosen by the con¬ 
structor. Then he, and only he, will know 
which knob to operate first. Thus the 
position of this switch becomes a part of the 
total combination. 

The other three switches are wired with 
their moving arms connected to an AND 
gate made up of three diodes, Dl, D2, and 
D3. The combination number is connected 
to the 12V positive rail and the remaining 
contacts to the negative rail. 


At this point readers may wonder why we 
have used diodes to provide the AND 
gate, rather than simply using the switches 
themselves, as in the same manner shown 
in the example in figure la. The answer is 
that, while such an arrangement would be 
quite practical as far as this part of the 
circuit was concerned, it would prejudice 
the use of the additional protective circuitry 
we have already mentioned. 

The operation of the diode AND gate is 
quite simple, and it will help the reader if he 
understands its operation. As shown in the 
circuit, it consists of three diodes with their 
anodes joined. This junction is the output of 
the AND gate. The three cathodes are the 
three separate inputs to the gate. The output 
connects to the j^sitive rail via a current 
limiting resistor, and also connects to the 
base of TRl. 

In normal use (that is, with the switches 
set off their combination number) the 
cathodes of the three diodes are at negative 
rail potential. Therefore, they are forward 
biased and they conduct. Their anodes are 
only slightly positive with respect to the 
negative rail (the voltage across the diode), 
and the output is regarded as being in the 0 
state. 

As each switch is set to its combination 
number, the cathode of the associated diode 
is switched from the negative rail to the 
positive. Therefore each diode ceases to be 
forward biased, and stops conducting. 
When the last switch is set, no diodes are 
conducting. The voltage at the output of the 
gate (anodes) rises substantially towards 
die positive rail voltage, and this shift 
constitutes the change from 0 to 1. 

The increase in voltage is enough to turn 
on TRl, thus pulling in the relay. We used a 
2N3055 power transistor in this project, 
rather than a BC108/relay combination 
which we have used in earlier projects. The 
main reason was that a number of readers 
have informed us that relays which pull in 
at low currents are relatively hard to come 
by. This is rectified by using a transistor 
which can handle more current. 

The master switch circuitry has another 
function besides controlling the alarm. It 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Vic. 3104. Tel. 85 4061 

BASIC LAMP DIMMER KIT 

Consists of 6 amp. triac, diac, ferrite rod inductor, 
pot. with switch, knob, 4 resistors, 2 capacitors and 
circuit $5.95 

Triac&diac as used in above $3.25 

Prices include postage. 

AMPLIFIER MODULE KIT 

Easy to assemble with circuit & wiring diagram 
supplied. Consists of printed board 3 V 2 " x 2 V 2 ", 4 
Fairchild transistors, 5 capacitors & 6 resistors. 3.5 
watts output into 8 ohm loqd with 20 volt dc. sup¬ 
ply $6.50 

Price includes postage. 

BASIC POWER SUPPLY KITS 

Suitable for all transistor type equipment. DC 
voltages available from 6 to 15. Kit consists of multi- 
tapped transformer, bridge rectifier, filter capacitor 
and circuit. 

600 ma. size $5.50 

1 amp. size $5.95 

2 amp. size $7.50 

Plus postage. Vic 0.40 

Other. 0.70 

SPEED CONTROLLER 

For hand tools or other electric motors. Not a kit, but 
complete ready to use. Reduces speed with no loss of 
torque. Suitable only for ac /dc or brush type 
motors. S.E.C. approved. 

2 amp. (500 watt) size $12.95 

10 amp. (2500) watt size $20.50 

Plus postage. Vic. 0.04 Other. 0.70 

RADIO TUNER FOR BROADCAST BAND 

Not a kit but ready to use. Solid state mounted on 
P.C. board 5 V 2 " x 2". Complete with 8" aerial rod 
ond 2 V 2 " dial knob. Suitable for building into am¬ 
plifier systems, tape recorders etc. or may be used 
directly into high impedance headphones. Requires 9 
volts dc at 5 ma. Band width 8 khz. Output V 2 volt 
approx. 

Also now available with straight line dial, 6%" x 

W $23.95 

Plus pack & post. 0 . 35 . 

BASIC BATTERY CHARGER KIT 

For charging 6 and 12 volt batteries at 4 amps. 
Consists of transformer, air cooled selenium plate 
rectifier, ballast resistor, pair battery clips, circuit 
and wiring data. $13.95 

Plus postage. Vic 0.40 

Other. 0.70 

ELECTROLYTIC CAPACITORS 

AAln. 10 vw single ended type. Pack of 48, Includes 12 
each 4.7,10,33 and 100 mfd. $5.50 

Including Postage 

MAGNETIC EARPIECES 

Complete with cord & 2.5 mm plug. Three for $1.00 

including Postage 
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T. & M. ELECTRONICS 

P.O. Box 57, HABERFIELD 2045 


AC125 


65c 

OCP71 

1.95 

AC 126 


55c 

TAA300 

2.85 

AC127 


65c 

TT800 

1.15 

AC 127/ 

128 

1.25 

TT801 

$1.15 

AC 128 


60c 

2N706A 

50c 

AC187 


80c 

2 N 2646 

1.30 

AC187 

188 

1.55 

2N2926 

65c 

AC188 


75c 

2N3053 

1.00 

AD149 


1.50 

2 N 3054 

1.40 

AD161 


1.25 

2N3055 

1.40 

AD161 

162 

2.50 

Mat. Pr. 

3.00 

AD162 


1.25 

2 N 3638 

50c 

BC107 


50c 

2N3638A 

60c 

BC108 


35c 

2 N 5459 

90c 

BC109 


40c 

2N5485 

1.40 

BC177 


60c 

2N6027(D13T1) 

1.10 

BC178 


55c 

40250 

1.80 

BC179 


60c 

40408 

2.00 

BD139 


2.20 

40409 

2.50 

BD139 

140 

4.60 

40410 

2.60 

BD140 


2.40 

DIODES 


BF 115 


60c 

BA102 

85c 

BF167 


75c 

OA90 

13c 

BF173 


75c 

OA91 

15c 

BF177 


1.20 

OA95 

25c 

BFY50 


90c 

OA202 

30c 

BRY39 


1.40 

IN 4004 

25c 

D13T1 

OC26 

OC28 

OC29 


V.75 

1.80 

1.90 

1N4007 

BYZ13 
(6am p. 200v) 

60c 

60c 

OC35 


1.75 

SILICON BRIDGES. 

OC36 


2.00 

1 amp. lOOv 

90c 

OC44 


45.C 

2 amp. 200v 

1.60 

OC45 


45c 

ZENERS 


OC71 


45c 

BZY 88 type 

50c 

OC72 


45c 

1.5 watt 

90c 

OC74 


45C 

SCRs 


OC81 


45c 

15 amp. lOOv 

2.00 

OCT71 


60c 

15 amp. 400 V 

3.00 


RETURN MAIL SERVICE 

SEMI-CONDUCTOR SPECIALISTS 


THE ElECTHICU COHIESPOIDEHCE 
SCHOOL (HOSTHUM) 

D. C. Circuit theory 

Single and Three Phase circuit 

theory 

Industrial Electronics 
Trade Mathematics 
Industrial Supervision 

The Correspondence School offers 
tuition courses in subjects applicable to 
the electrical licensing authority 
examinations, held throughout 
Australia, as well as courses in Industrial 
Electronics, Supervision and Trade 
Mathematics. 

All correspondence tutors are qualified 
technical instructors in their relevant 
fields. 

Postage paid lesson notes with 
assignments and individual attention 
given to each student. 

For further information regarding a 
course, 

WRITE TO (stating your name, 
address and desired course) 

The Director, 

The Electrical Correspondence 
School (Aust.), 

5 Gunther Court, 

Mount Waverley. Vic. 3149 


also incorporates a time delay circuit, 
consisting of a resistor (Rl), capacitor (Cl) 
and a zener diode. It functions as follows: 
TTie resistor restricts the rate of current 
flow and the rate ^t which the capacitor 
charges. As the capacitor charges, the 
voltage across it rises until it reaches a 
point where the zener diode conducts. 

This turns on TR2 (BC108), which 
“steals” the bias which would otherwise 
have allowed the power transistor to turn on 
and pull in the relay. Therefore, the lock 
cannot be opened after this time delay has 
occurred. If the legitimate user is caught by 
this trap, he has to wait until the capacitor 
discharges through its parallel resistor until 


manufacturers market switches 
specifically intended for purposes such as 
ours. These are known as “thumbwheel” 
switches, and are operated by turning a 
numbered wheel which is mounted edge-on 
through a facade. It is a simple matter to 
operate these, and select the correct 
number very quickly. 

We obtained one of these switches from 
the Philips organisation, and used it to 
formulate our original ideas. However, they 
have one major drawback — a four section 
switch would cost well over twenty dollars. 
Therefore, they could be seriously con¬ 
templated only in a commercial installation 
— such as that for a factory, office, etc. 



Component layout is 
not critical but that 
shown here is a 
logical one. The 
leads to relays, 
switches etc may be 
any convenient 
length. 


he can try again. 

The alarm ’ circuit consists of TR3 
(2N3055), relay RL2, three diodes D4, D5, 
and D6, plus a few minor components. TR3 
is connected between the positive rail, via 
the master switch, and the negative rail, 
with RL2 in the emitter circuit. The base of 
TR3 connects via a suitable limiting resistor 
to the output of an OR gate made up from 
the three diodes. 

These three diodes are connected to the 
three combination switches in such a 
manner that, if the moving arm of any 
switch is set on, or passes over, its com¬ 
bination number, the positive rail voltage is 
applied to the diode, which becomes for¬ 
ward biased, and so to the base of TR3. This 
turns TR3 on, the relay closes, and the 
appropriate set of contacts operates the 
alarm. A second set of contacts between the 



Basic circuit for a mains power supply with 
automatic battery standby. 


sitive rail and the base of TR3 by-passes 
th the switch and TR3, thus keeping the 
bell ringing despite any manipulation of the 
switches. 

Note that only one diode needs to be 
forward biased in order to turn on TR3. This 
can be either D4 or D5 or D6; hence the term 
OR gate. 

Now that we have explained the elec¬ 
tronics of the combination lock, we can have 
a closer look at the mechanical aspects. 
Naturally enough, the switch mechanism 
represents the most important part of the 
device. We understand that a number of 


Here, the high initial cost would be more 
than offset by the reliability and depend¬ 
ability of the devices. * 

The type number of the Philips thumb¬ 
wheel switch is 4311 027 82320. TTiese swit¬ 
ches also require a facade for mounting, 
which should be ordered at the same time as 
the switch. 

For those who are more interested in 
building the combination lock as a novelty, 
we recommend conventional rotary switch¬ 
es, single pole — 12 position. These can be 
a miniature type, such as the Jabel model. 

Ideally, these switches should have non- 
shorting contacts (ie, break-before-make) 
to avoid complications when switching 
between contacts at different voltage levels. 
Unfortunately, the more readily available 
and lowest cost types all tend to use shoring 
contacts (make-before-break) so we have 
gone to a good deal of trouble to design the 
circuit in which complications arising from 
their use are virtually eliminated. 

Electrically operated locks may be new to 
most readers, but they are readily 
available. The well known Yale company 
market several models under the trade 
mark “Yale Elettra”. A typical price would 
be around twenty dollars. 

TTie bolt is normally spring loaded in the 
locked position, and is withdrawn when 
power is applied, and only for as long as it is 
applied. They are available for 12V 
operation and require a current of between 
800mA and lA. 

This information was supplied by the 
Australian importers, Glen Carr & Partners 
Pty Ltd, Quirk Rd, Balgowlah, NSW, 2093. 
TTiey should normally be available from the 
larger hardware and builders’ supply 
stores. If difficulty is experienced, the 
importers should be contacted directly. 

The power supply required for the whole 
system depends on a number of factors. The 
basic circuit, as shown, can be operated 
from a relatively simple supply such as a 
pair of lantern batteries. In the 
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,Elementary Electronics 
^Ideas Worth Trying 


Emergency Ammeter 

TTie writer was recently faced with the need to check the 
ehaviour of his car’s electrical system, in particular whether the 
bltemator was capable of carrying all the load which could be 
Imposed on it — headlights, mobile radio gear, etc. — even when 
lie engine was only idling. 

As no ammeter was available, either in the car or as a separate 
Item, this presented a problem. TTie final solution is so simple, it 
lay appeal to others. 

A multimeter, set to the 0-lmA range (also 100mV in most 
leters), was connected between the chassis terminal of the bat¬ 
tery and the chassis proper or, in other words, directly across the 
lead from battery to chassis. While the resistance of this strap is 
|ow, it was reasoned that there would still be a small voltage 
developed across it when several amps were flowing through it. 
Switching on the headlamps gave a deflection of about three 
linor divisions (6mV) — not much, but enough. 

Then the engine was started and run at idling speed. The pointer 
bwung back past zero, indicating a charge condition. Reversing the 
leter connections sent the pointer up the scale a couple of 
divisions, even with all auxiliary circuits switched on, indicating 
^at the alternator was not only supplying all these, but charging 
he battery at a significant rate also. 

While there is no suggestion that this is a substitute for an am- 
leter, it is a quick and easy way of checking the system’s 
ehaviour. 


locked position there is a steady drain of about 12mA and in either 
the unlock or alarm position the drain will depend mainly on the 
resistance of the relays used in these circuits. Assuming typical 
relays of about 500 ohms the operate drain for either condition 
[would be about 25mA. 

Power for the associated devices, such as the alarm or power 
operated lock, presents more of a problem. A heavy duty alarm 
may require lA or more and need to operate for a reasonable 
period if it is to be effective. As already stated, the lock will 
require a similar current, but with a shorter duty cycle. 

This kind of power can be supplied by dry batteries, and the two 
lantern batteries already mentioned may be adequate in some 
cases. However, these would be right on the lower limit. 

Mains power is an alternative, but has some objections. One is 
that an unauthorised person may attempt to beat the system by 
cutting off the power. This will, in fact prevent the lock from 
operating, but it will also disable the alarm, which may be un¬ 
desirable in some circumstances. Another objection is that a 
power failure may prevent legitimate entry, although some locks 
have a mechanical override using a conventional key. 

A good compromise appears to be mains operation with battery 
standby. This is quite easy to arrange and has a high order of 
reliability. As shown in the circuit, the mains supply consists of a 
transformer and rectifier delivering a little more than 12V. The 
standby battery is permanently connected, but isolated from the 
load by means of a diode, which is reversed biased so long as the 
mains supply voltage is higher than the battery voltage. If the 
mains supply fails the diode is forward biased and the battery 
takes over without any break. 

Adjustment of the time delay circuitry is simple. The 68K series 
resistor gives a time delay of around thirty seconds. To shorten the 
delay, one of two changes can be made. The 68K resistor can be 
replaced with a lower value — a 22K should give around ten seconds 
delay. Alternatively, the zener diode could be replaced with one of 
lower voltage. A lower voltage zener does not require the capacitor 
to charge as long to reach the zener point. 

Using the lock is very simple. However, always make sure the 
master is the last switch un-set, otherwise the alarm will sound. 
Also, it must always be the first switch set, for the same reason. 
Remember the time delay, too. If the correct combination is set, 
and the lock does not operate, un-set all switches (the master last) 
and wait for about thirty seconds. This gives the capacitor time to 
discharge. Then, the setting can be commenced again. ® 




re-Hwenls 

■ Super Dynamic 

(SO) Cassettes record 
the full range of music 
® without missing a note or 
skipping a beat. Make even low-priced 
recorders sound great I 

When we set out to make a cassette tape as true 
to sound as the most expensive reel tape we found 
we had to re-invent cassette technology. The 
result is TDK Super Dynamic (SD).Cassette Tape and 
the only combination ^at meets the most critical 
professional standards and actually improves the 
performance of your cassette recorder. There's 
nothing else like it! 

Ijook at theseTDK exclusives 

Superfine tape coating for super dynamic sound 
8 times as many magnetic 
particles as conventional tape. 

Superfine Gamma Ferric 
Oxide particles for better 
signal-to-noise ratio and 
much wider dynamic range 
without distortion. 

Micropolished surface for better frequency response 
TDK particles are densely and 
uniformly packed Into the tape 
coating. Mirror-smooth lubricated 
surface means less wear on 
the recorder head. 

Good enough for high¬ 
speed computers 
The thickness of the binder and 
^ oxide coating is controlled to 
within 4 hundred thousandths 
of an inch. No chance of signal 
dropouts because the coating is 
Tor^ constantly in contact with 

Tape rolls true, won t ^^0 recorder head. 

ride up and down 
Only TDK SD tapes have a tapered 
flange and a stainless steel ^ 

pin, (instead of plastic) for 
(Derfect head-to-head alignment. 

Unique TDK clamp grips at two 
points instead of one 
Tape won't loosen or 
break under stress. 

Precision hubs reduce 
friction, — keep the 
wind steady and even. 

I 

TDK CASSETTES have more than 20 
precision parts to ensure peak per¬ 
formance even after years of use. 

Conventional cassettes have fewer 
than 10 parts. 

Don't ask for tape. Ask for TDK. If your dealar doesn't have it, 

phone us. We'll tell you who does. 

TDK SD CASSETTES 

a¥ailable in C-60, C-90 and C-120 sizes. 
Also the remerkabie value TDK Low- 
Noise Cassettes. C-30 from about $1.49 
and C60-C90. Also TDK SD and Low- 
Noise in reels 





ALL-FELT 
PRESSUKE PAD 


J COPPER SPRING 

Uniform tape-to-head 
contact at all times 
High quali^ beryllium 
copper spring holds its 
tension permanently. 
Durable all-felt pad won't 
twist or yield under stress. 




f * t. 


Australian Agents: CONVOY IMPORTS 
Cnr. Plunkett and Maclean Sts., Woolloomooloo, Sydney, N.S.W. 2011 
phone (02) 3S7 2444. 
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Another in g enious Sony idea. . 

TC-146 stereo tape deck 
that’s a portable mono 
cassette-corder,too! 



SPECIFICATIONS 

■ Power requirements: AC 240\/, 50Hz; DC 6V; 4 "C" size flashlight bat¬ 
teries. rechargeable battery pack BP-16 (optional), car/boat battery with 
car battery cord DCC-126 (optional) 

■ Power consumption: AC 6W. DC 2.3W 

■ Tape cassette: SONY tape cassette C-30. C-60. C-90. C-120; SONY Hi-Fi 
cassette C-60HF. C-90HF. C-120HF; High performance tape or equiv. 

■ ‘Tape speed: 1% ips 

■ Tracks: .4-track 2-channel stereo and 2-track monaural recording and 
playback 

■ Maximum recording time: 120 min. with C-120 (both sides) 

■ Circuits: 20 transistors. 1 FET. 7 diodes 

■ Speaker: 4 ” PM dynamic 

■ Power output: 1.5W (max.) with built-in speaker 

■ Frequency response: 4O-l0.OOOHz 

■ Wow and flutter: 0.22% 

■ Signal-to-noise ratio: 45dB ‘ 

■ Input jacks: Microphone input jack x2. Auxiliary input jack x2 

■ Output jacks: Line out jack x2. Monitor jack x1. Headphone jack x1 

■ Other jacks: Rec/PB connectorxl. Remote control jackxl 

■ Dimensions: 1l‘yir,x2V8x8‘/^»;" 

■ Weight: 6 lbs 3 oz. 



Here’s Sony’s latest novel and neat combination! 
TC.146 is the tape deck with ‘legs’ — the go anywhere 
stereo tape deck that functions independently — a 
mono portable cassette-corder when you need it. The 
1.5 watt output TC.146 in an elegant walnut finished 
cabinet has built-m carrying handle, electret,condenser, 
microphone, built in 4-inch speaker and built-in Sony 
precision all the way. Features include ultra modern 
head gap and low-noise, low-distortion for wide fre¬ 
quency response, high signal to noise ratio. Tape end 
alarm, too. About $210. 




jAccero 

KEMPTBORKE 


SYDNEY: 26 2651, MELBOURNE: 329 6866, 
ADELAIDE: 93 2388/9, BRISBANE: 44 4488, 
PERTH: 28 5725, LAUNCESTON: 25 322, 
Agents: CANBERRA: 47 9010, NEWCASTLE: 
61 4991, FAIRY MEADOW: 84 8022. 


r TO: Jacoby Kempthorne, 469-475 Kent Street, I 

Sydney, N.S.W. 2000. 

I Please send me, without obligation or cost, information on I 
the TC.146. I 

I NAME'. 

ADDRESS 


. . .1 

I ___- POSTCODE 
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CLASSICAL 

RECORDINGS 


Reviewed by Julian Russell 


Roussel symphony — "important first recording' 


ROUSSEL — Symphony No. 2 in B Flat 
Major. For a Springtime Festival. 
French Radio Orchestra conducted by 
Jean Martinon. Record Society Stereo 
S f 6402. 


This is an important first recording of a 
seldom played symphony originally from 
the Erato catalogue. You will not find it 
easy to appreciate or even understand at 
first hearing, though nowadays it presents 
no harmonic or melodic difficulty despite 
its often harsh dissonances. The first 
movement has almost agonised striving of 
youth towards the “rewards” of maturity. 
The next energetic section — we are still in 
the first movement — is still overshadowed 
by the worries and pain of adolescence. 
Violent efforts are made to shake off the 
gloom by almost unbearable torment. 
TTiere are brighter moments in the second 
movement and even some bouncy rhythms 
but generally speaking the work is in a dark 
humour though I never found it the slightest 
bit depressing. 

The symphony is coupled with Pour une 
Fete de Printemps, originally intended as 
its scherzo and played here with great verve 
by Martinon and his French orchestra. It 
provides an excellent 12-minute fill and is in 
sprightly contrast to the prevailing mood of 
the symphony. The orchestra responds with 
a keen sense of Roussel’s primary colours 
and though there is sometimes too much 
resonance in the bass end of the recording 
the general effect is satisfactory. Two 
works that I am sure will grow on you with 
repetition. 

★ ★ ★ 


BRAHMS — Piano Quartet in G Minor. 

Emil Gilels (piano) with members of the 

Amadeus Quartet. DGG Stereo 2530 133. 

This interesting early work is seldom 
heard either on ^sc or in the concert hall 
because many listeners — and players — 
find its form strange and even bewildering. 
However these players’ perceptive ap¬ 
proach, backed by their peerless playing 
and a recording rich in tone and perfect in 
the balance l^tween the piano and the 
strings, should help greatly in un¬ 
derstanding and appreciation of the work. If 
it still sounds formally a little odd to our 
present-day ears, appreciation and en¬ 
joyment is help^ enormously by the 
players’ urgent and impassioned per¬ 
formance of the first movement. 

After this, the second movement (allegro) 
is introduced with almost incredible 
delicacy. Here is an enchanting diversion 
between the thrust of the first movement 
and the amazingly original andante, a slow 
movement in the unexpected shape of a 
slow minuet, with a martial sounding trio in 
the middle. But the shape is so subtly 
disguised that its originality might well 


pass unnoticed by all but the most attentive 
listeners. 

The final rondo goes like a whiz. You will 
find no puzzle here in the wonderful rhyth¬ 
mic treatment and above all in GUel’s 
virtuosity in the outstanding but never too 
aggressive piano part. No praise could be 
too high for all four musicians taking part in 
this revealing performance. Listening to 
them, I felt I understood this quartet for the 
first time. But don’t go to it expecting any 
Delibes-like charm. There are plenty of 
sturdy bones in its structure. 


STRAVINSKY — The Firebird. Complete 
Ballet. French National Radio Orchestra 
conducted by Lor in Maazel. 0>ncert Hall 
Stereo SMS 2710. 


This always gorgeous score of Stravinsky 
is played here with stylish attention to its 
rich orchestral detail, both in the playing 
and recording. Maazel conducts most of it 
at “ballet” tempos though there is an oc¬ 
casional exception. The entrance of the 
princesses is a shade slower than it would 
be in a theatre but sounds very sweet just 
the same. It might incommode dancers but 
it’s fine on the ear. Then again the Dance of 
the Golden Apples goes a little on the fast 
side but is played with immaculate 
brilliance. The Ronde des Princesses also 
tends to drag a wee bit and thus loses a little 
of its dreamy lyricism. But things return to 
normal with the urgent tritone that ushers 
in the excitement to come with the entrance 
of the evil Koschei and his grotesque ser¬ 
vitors. Their ensuuing dance is wild but 
never reckless and its constantly changing 
beat is always under perfect control. 

This over you have the tender poetry of 
the Berceuse with its fully scored passages 
really voluptuous in tone. The final dhorale 
builds up into a beautifully calculated 
climax leading to those wonderful last 
modulating brass chords. A very attractive 
disc. 


London Symphony never got on very well. 
So precise is the chordin^ in the first 
movement of the Mendelssohn symphony 
that Haitink might be thought to be 
challenging Szell on his own ground. At any 
rate the playing is as aristocratically 
phrased and precisely attacked as anyUiing 
the Cleveland ever recorded, when Szell 
was conducting. 

Haitink keeps the march-like second 
movement moving according to the com¬ 
poser’s instructions, andante con moto, 
thoi^ he sustains just the right pace to 
avoid either dragging or unseemly hurry. 
Graceful phrasing and a comfortable tempo 
gives the third movement a happy rustic 
air. It is all very musical and wi^out any 
hint of a clinical exercise. Nor is there any 
mid-Victorian sentimentality. The Finale, a 
salterello, goes past like a flash without 
ever a note out of place despite its 
breakneck speed. The whole* symphony 
provided me with much enjoyment. 

Szell chose, not surprisingly, the Overture 
for his Midsummer Ni^t’s Dream ex¬ 
cerpts, a teenage work that continues to 
work its miracles after nearly 120 years. He 
directs it with all his accustomed precision 
at the same time winning stylish delicacy 
from the Concertgebouw. The oUier three 
pieces date from a later period in the 
composer’s life. The Scherzo is quite 
literally a marvel of exactitude. I thought 
the horn tone a little on the fat side at the 
opening of the Nocturne, but this is the type 
of tone popular in central Europe. The final 
Wedding March makes a brilliant con¬ 
clusion, still full of vitality the way it is 
played here, no matter how often you’ve 
heard it in a concert hall, or on disc. 
Altogether a most attractive production for 
those who don’t like to think too deeply 
about the music they’re listening to. 


THE ART OF THE TOWN PIPER—Ed¬ 
ward H. Tarr and Ensemble of Ancient 
Instruments. Stereo, Record Society 
S/ 6261. 


MENDELSSOHN — Symphony No 4 
(Italian). Four items from the incidental 
music to A Midsummer Night’s Dream. 
Concertgebouw Orchestra conducted by 
Bernard Haitink (1) and George Szeil 
(2). Philips *’Universo” Stereo 6580 027. 


On this budget-priced disc you have two 
great conductors directing the same or¬ 
chestra. In the first movement of Men¬ 
delssohn’s Italian Symphony the Cbn- 
certgebouw gets along with a hne swagger 
in the sunniest of moods. Before his death 
last year Szell had developed a notable 
reputation for the accuracy and precision of 
the orchestras he conducted, though it is 
now a matter of history that he and the 


You will find no Scottish or Irish piping 
among this collection of interesting musical 
antiquities. In fact there is not one item 
devoted to the bagpipes, an omission for 
which, frankly I feel no regret. The sleeve 
illustration shows a collection of five men, 
four of them playing, the other holding, 
unfamiliar lool^g instruments of the re<^ 
family. But where the players are named on 
the back of the sleeve you will learn that 
they are using such newly fashionable old 
devices as a positive organ, crumhorns, 
descant shawms and cornetts, the last not to 
be mistaken for the more modem cornet-a- 
pistons still used instead of trumpets by 
composers. The Oxford Companion to 
Music has a long article on the bagpipe 
family and town pipers but nowhere 
mentions the type of combinations used 
here. 

Altogether there are 18 brief items in this 
recital many of them from the pens of 16th 
and 17th century composers whose names 
will probably mean as little to you as they 
do to me. But Scottish readers beware — 
there is nary a pibroch among the lot. Some 
of the little pieces are serious, some gay, 
some graceful, a few even dainty, with the 
old instruments offering many “novelties” 
in the way of timbres. Try the first item on 
Band 2 of the first side for the delectable 
buzzing of three crumhorns. Although all 
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The sound of music 
begins with 


INTE^YN 


ELECTROSTATIC 
HEADSETS BY 


'do if yourself and 
save!" 


STAX 


The world's best 


If you want the sound experience of a lifetime, 
listen to music with Stax electrostatic head¬ 
phones. The sound is full, natural, distortion- 
free, luxurious — a purity of sound that beggars 
description. 


Take your own record to an Interdyn Agent and 
indulge In the '"sound experience of a lifetime" 
for yourself, then youII write your own words 
of praise! And youII be delighted with the 
moderate price, tool 



(SEAS) 


Hl- 

FIDELITY 

SPEAKER 

KITS 


Stax comes with its own electrostatic drive 
adaptor that reduces headphone weight, and will 
handle up to 6 sets of phones. Hear Stax at any 
of the interdyn specialist agents listed below. 



Here's help for the budget-minded I Quality acoustic- 
suspension, neoprene surround speaker kits which you 
can fit into your own readily-made enclosures. 
Ranging from the two-unit Type 10 with power rating 
of 40W to the Type 60 with 4 drive units and power 
rating of 120W, these speakers have the smooth 
response, superb transient performance, long throw 
woofers and matched dispersion characteristics for 
which Seas are world famous. 


To fit cabinet sizes 10 litres (1 / 3 c. ft) to 60 litres (2c.ft) 


Specialist Interdyn agents 


NSW: Encel Electronics Pty. Ltd., 260 Bizabeth St., 
Sydney, Tel. 212 7322. Q'LD: Stereo Supplies, 100 Turbot 
St., Brisbane 5000. SJK.: Challenge Hi-R^ Stereo, 6 Gays 
Arcade, Adelaide, 5000. TAS.: Audio Services, 72 Wilson 
St., Burnie, 7320. VIC.: Encel Electronics Pty. Ltd., 431 
Bridge Road, Richmond, 3121. Tel. 423762. WA.: Albert 
TV and Hl-R, 282 Hay St., Perth, 6000. Tel. 25993. 

For information, write to: 


SOLE AUSTRALIAN DISTRIBUTORS: 
International Dynamics (Agencies) Pty. Ltd., P.O. Box 205, 
Cheltenham, Vic. 3192. 



TYPE 10. Two drive units, 6%" woofer, 1 dome 
tweeter. Freouencv ranoe. 46-20.000 Hz. Power 
rating 40W. (Typical cabinet 14" x 8" x 7"). 
Suggested Retail $49.50 ea. 

TYPE 18. Two drive units. 834" woofer, 134" 
dome tweeter. Frequency range, 35-20,000 Hz. 
Power rating 60W. (Typical caNnet 17" x 10" x 
9".) suggested retail $44.50 ea. 

TYPE 30. Three drive units, 10" woofer, 
134" dome tweeter. Frequency range, 30- 
20,000 Hz. Power rating 70W. (Typical 
cabinet 20" x 11" x 10". V suggested retail 
$49.50 ea. 

X TYPE 36. Three drive units, 2 x 834" 
woofers, 134" dome tweeter. 
Frequency range 30-20,000 Hz. Power 
rating 120W. (Typical Cabinet 22" x 
12" X 9".) suggested retail $69.50 ea. 


TYPE 60. (Kit illustrated). Four drive units. 2 x 10" 
woofers, 1 x 6" mid-ra^e, 134" dome tweeter. 
Frequency range 25-20,000 Kz. Power rating 120W, 
crossover frequency 600 Hz and 3000 Hz. (Typical 
cabinet 25" x 17" x 11".) suggested retail $M.50 
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pieces are scored for modest combmations 
you will not complain of lack of variety in 
this disc, which I found always interesting 
and often delightful. It is certainly unusual 
and commands much more than merely 
academic interest. So far as I could tell, all 
the pieces are expertly played. 

CLASSICS AT 
BUDGET PRICES 

Reviewed by Harry Tyrer 

Julian Russell is recovering from the 
effects of an operation, and has not 
been able to provide his usual quota 
of classical reviews this month. We 
have used the available space to 
review some of the many classical 
releases now available at budget 
prices. 

PIANO CONCERTO NO 1 and CONCERT 
FANTASIA IN G MAJOR — 
Tchaikowsky. Peter Katin, piano, with 
the London Symphony Orchestra con¬ 
ducted by Edric Kundell in the Concerto, 
and the London Philharmonic Orchestra 
conducted by Sir Adrian Boult in the 
Fantasia. Stereo, Decca (EMI) SPA 168, 
Series 275. 

I know that Peter Katin is capable of 
some very fine performances, but his 
playing here is disappointingly dull in the 
Piano Concerto. The London Symphony 
Orchestra under Edric Kundell is not giving 
of its best either, and one gets the im¬ 
pression that this was not an entirely happy 
partnership. To cap it all, the sound is 
woolly, and this is particularly noticeable in 
the piano tone. If it is a good version of the 
Piano Concerto you want, my advice is to 
look elsewhere. There are enough to choose 
from, goodness knows. 

The playing of both soloist and orchestra 
in the Concert Fantasia is much better, 
possibly due to the presence of the genial Sir 
Adrian Boult on the rostrum. But here 
again, the sound is far from satisfactory. 
Not a disc I can recommend, even at the 
budget price. 

★ ★ ★ 

RAYMOND LEPPARD conducts the 
English Chamber Orchestra and the New 
Philharmonia Orchestra. Stereo, Philips 
683035. 

This special issue at the low price of $2.75 
is intended as a sampler to introduce record 
buyers to the art of Raymond Leppard, who 
has made a large number of discs for 
Philips with the two orchestras featured 
here. However, it is by no means a “bits and 
pieces” type of sampler. Every item is a 
complete work, and they are all worth 
having. The contents are: Overture to 
“Catone in Utica” (J. C. Bach) — Suite in G 
from “Water Music” (Handel) — Sinfonia 
in E minor (C. P. E. Bach) — Sinfonia in B 
Flat (D. Scarlatti) — Harpsichord C!oncerto 
in F minor (W. F. Bach) — Symphony in D, 
K.196/ 121 (Mozart). 

I have no space to deal with these items 
individually, but it should be obvious that in 
general they reflect Raymond Leppard’s 


interest in the lesser played items. Indeed, 
only the Handel pieces are likely to be 
known to most buyers. The Mozart sym¬ 
phony is a short work, slight in stature, 
which presumably dates from his time at 
Salzburg with Archbishop Colloredo. 
However, they are all worth attention, and 
are splendidly played by the two orchestras. 
The recordings all date from the period 
1968-70, and are consequently of good 
modern standard. 

★ ★ ★ 

SCHUBERT — Trout Quintet. Jorg Demus, 
piano, and the Schubert Quartet. Quartet 
movement in C minor. Amadeus 
Quartet. Stereo, DGG Privilege Series 
135 062. 

Schubert’s lyrical Trout Quintet must be 
easily the most popular, and certainly the 
most recorded, work in the chamber music 
literature. Accordingly there are numerous 
versions to choose from at all levels in the 
price structure, but this one on the 
prestigious DGG label, featuring such 
eminent artists, is certainly worthy of 
consideration. And whereas many versions 
take up two whole sides, this one has a 
generous fill by the inclusion of the 
passionate C minor quartet movement, 
played by the acclaimed Amadeus Quartet. 

However, the main interest here is in the 
Trout Quintet. The performance is an en¬ 
tirely pleasing one, with no undesirable 
features. Jorg Demus plays fluently, and is 
admirably complemented by the quartet. 
However, the recording engineer has 
recorded the piano too prominently in 
places where it leads the other instruments, 
with the result that the stringed instruments 
are overshadowed. Otherwise, the disc is 
technically satisfactory. 

★ ★ ★ 

MOUSSORGSKY — Night on the Bare 
Mountain (first recording of original 
version) and other Russian orchestral 
works. Stereo, Philips “Universo” series 
6580 053. 

Four composers of the “Mighty Five” 
who founded the Russian musical tradition 
in the 19th century are represented here in 
the following program: Night on the Bare 
Mountain (Moussorgsky) — Overture 
“King Lear” (Balakirev) — Sadko, op. 5 
(Rimsky-Korsakoff) — Symphony No 3 in A 
minor (Borodin). This program is in¬ 
teresting on several counts. 

The Moussorgsky work is presented in the 
composer’s original scoring, in place of the 
usual Rimsky-Korsakoff arrangement. As 
far as I am concerned, this version is of 
academic interest, but I have a distinct 
preference for Rimsky’s version. In com¬ 
parison, Moussorgsky’s orchestration 
is less brilliant, but against this on can set 
the originality of his scoring, which 
achieves some interesting effects. 

Rimsky-Korsakoff’s “Sadko” op. 5 has 
nothing to do with the opera of the same 
name, from which the famous “Song of 
India” is the best known number. This 
purely orchestral piece was written in 1867 
under the title “Episode from the Legend of 
Sadko” and was later revised and renamed 
“Musical Picture — Sadko”. It is pleasant 
enough, but not one of Rimsky’s best pieces, 
and the melodies are uninspired. 

The two movement Borodin symphony 
was left unfinished by the composer, a habit 
of his which has resisted in a number of his 


EMPIRE WORLD’S BEST 
LONG PUWiNG 
STEREO CARTRIDGE 

Made in U.S.A. 

Sole Agents for Australia 

RECORDED MDSIC SALON 

lOOOZE/'X TRACKS AS LOW AS 0.1 GRAM IN 
LABORATORY PLAYBACK ARMS. Each 
lOOOZE/X and 999VE/X cartridge is individually 
adjusted to have a flat frequency response within - 
IdB from 20-20,000 Hz. Stereo separation is better 
than 35dB at 1 KHZ and remains 25dB or better all 
the way out to 20,000 Hz. Over all frequency 
response a phenomenal 4-40,000 Hz. There are no 
electrical or mechanical peaks and total IM 
distortion at the standard 3.54 cm/sec. groove 
velocity does not exceed .05/ at any frequency 
within the full spectrum. Uses a .2 x .7 hand 
polished miniature diamond for exceptionally low 
mass. 

999VE/X RECOMMENDED TRACKING FORCE 
V4 to 1V4 GRAMS. 

Measurement Standard 1000 ZE/X $iio 

Professional 999 VE/X $80 

The Popular 909X $25 


RECORDED MUSIC SALON 

11 Collins Street, MELBOURNE, 3000. 

TRUE FIDELITY 

C. Pinczewski. Tel. 63 6257. 
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<^c> ROHDE & SCHWARZ 

Distributed by: 


Many of us probably wish from time to time that the noise in our 
environment could be kept down to a level comparable to that 


of this wildcat padding past. 

Sound ievel meters, such as these three instruments from the 
Rhode & Schwarz line, are aids in the battle against noise: the 
portable small Precision Sound Level Meter Type ELT, the 
portable and battery-operated Impulse Sound Level Meter Type 
EGT, which can be accommodated in a carrying case together 
with the Octave Filter PBO, or the Impulse Sound Level Meter 
Type EZGA, suitable for rack-mounting installations. 



JACOBV' 

MITCHELL 


SYDNEY 630 7400 
MELBOURNE 41 7551 
BRISBANE 44 4674 


ADELAIDE 93 6117 

PERTH 28 5725 

CANBERRA 95 9138 
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works having been finished and or¬ 
chestrated by other composers. In this case, 
the work was undertaken by Glazunov. It 
has a number of pleasing themes and the 
orchestration is well done in the typical 
Russian florid style. 

Balakirev’s '‘King Lear” overture offers 
some ten minutes of pleasant but un¬ 
spectacular music, in which lyrical themes 
follow one another without seeming to lead 
anywhere in particular. It does not demand 
much of the listener, and I doubt whether 
you will remember much about it when it 
ends. 

In summary, then, a disc of pleasing but 
mainly unassuming Russian music. The 
orchestra plays as competently as one 
would expect of such an experienced body. 

For a budget price disc the sound is very 
good indeed. Worth considering if you have 
an interest in Russian music. 

★ ★ ★ 

TCHAIKOVSKY — Violin Concerto in D. 
Michele Auclair, violin, with the Inns¬ 
bruck Symphony Orchestra conducted 
by Robert Wagner. 

Piano Concerto No 1 in B flat minor. 
Jacques Klein, piano, with Europa Or¬ 
chestra conducted by Hein Jordan. 
Stereo, Fontana Gold Label Series 
(Phonogram Recordings) 6540 083. 

This is obviously a fairly old recording, 
dating from the days when relatively 
unknown artists and orchestras playing 
standard classics commanded a ready 
market. Nowadays, buyers are much more 
particular about who they want playing 
such works — if they are prepared to pay 
the price. Despite the lack of big names 
here, this is excellent value at the $2.75 
asked. In the first place, it offers two full 
scale works, both of which have often taken 
two full sides. And the two soloists, however 
lacking in fame they may be, both play 
extremely competently. 

Jacques Klein is particularly good in the 
lyrical slow movement of the piano con¬ 
certo, but could have used more bounce in 
the lively last movement. Michele Auclair 
copes with the technical difficulties of the 
violin concerto without any noticeable 
strain, but her tone becomes a little harsh in 


places. Both orchestras do all that is 
required of them under the guidance of their 
respective conductors. 

I want to make it plain that these are not 
going to be my favourite recordings of 
either work, but those seeking to build up a 
library of classics at modest cost i^ould 
find this recording very attractive, if only 
until they can afford something more 
prestigious. On the other hand, Siere is 
always the possibility that, having become 
familiar with these performances, they 
may want to stick with them. 

Technically, the disc is typical of its 
period — about 1958 at a guess. The sound is 
clean but with limited dynamic range and 
lacking the realism and brilliance of today’s 
recordings. 

★ ★ ★ 

ALSO SPRACH ZARATHUSTRA and TILL 
EULENSPIEGEL — Richard Strauss. 
Stereo. HMV SOELP 9884. 

If you like “Also Sprach Zarathustra” but 
could not be tempted by any of the 
numerous full price versions which ap¬ 
peared when the work acquired popidarity 
through its use in “2001 — A Space 
Odyssey”, this budget price reissue con¬ 
tains a very respectable performance of the 
work plus a generous bonus — the popular 
“Till Eulenspiegel”. If you want a sonic 
spectacular, the Phase 4 version is for you 
(PFS 4202) but if clean but slightly dated 
sound will do, this disc is well worth $2.75. 
★ ★ ★ 
RAVEL — ORCHESTRAL WORKS. The 
Concertgebouw Orchestra, Amsterdam, 
conducted by Bernard Haitinck. Stereo, 
Philips **Universo” series, 6580 055. 

In a recent issue, I reviewed a CBS disc in 
which Boulez conducted this identical 
program: Daphnis and CJhloe Suite No 2 —• 
Pavane for a Dead Princess — Allx)rada del 
Gracioso — Rapsodie Espagnole. If you 
found the fare tempting, but hesitated at the 
price, here is a disc at budget price which, if 
not reaching the same heights as Boulez’ 
performance, is certainly very satisfying. If 
I had not heard Boulez’ sumptuous 
“Daphnis and CJiloe” suite, I would have 
no reservations at all about this per¬ 


JOHN CLEMENTS 

The Record Specialist 
Downstairs, 243 Collins St., Melb., 
Tel. 63 4906 

STEREO RECORDS REDUCED TO $3.50 

Arensky: Trio op. 32 / Vivaldi: Concerto for Violin. 
Cello, Strings, Harpsichord, with Heifetz, 
inatigorsky, etc. $3.50 

Grieg ;Mano concerto / Liszt: Piano concerto No 
1, van Qibum, cond. Ormandy $3.50 

Leontyne Price sings Mozart Operatic and Concert 
arias, cond. Adler $3.50 

Schubert: Sonata in A, D 959 / Beethoven: Andante 
Fa vori, Mischa Dichter $3.50 

Tchaikovsky: Piano concerto No 1, with John 
Browning, cond. Ozawa * $3.50 

Puccini: La Rondine — Highlights with Anna 
Moffo, D.Barioni,M.Sereni $3.50 

Verdi: Luisa Miller, with Anna Moffo, Carlo 
Bergonzi, G. Tozzi, E. Flagello $3.50 

Mischa Dichter plays Three Movements from 
“Petroushka” (Stravinsky) and Intermezzi, 
(}apriccio and Rhapsody (Brahms) $3.50 

Dvorak: Piano Trio op. 90 “Dumky’VSpohr: 
Double string quartet op. 65, with Heifetz, 
Piatigorsky etc $3.50 

Ravel: Rhapsody Espagnole, Mother Goose, 
Alborada del gracioso, mtroduction & Allegro, 
cond. Martinon $3.50 

Mozart: Symphonies No 36 & No 39, Boston 
symphony, cond. Leinsdorf 
Takemitsu: Asterism, Requiem, Gre^, The 
Dorian Horizon, cond. Ozawa $3.50 

Chopin: Scherzos 1-4, Nocturne op. 27/2, played 
by Jeanne-Marie Darre $3.50 

Scharwenka: Piano concerto No 1/Medtner: 
Improvisation op. 31 / 1 / d’Albert: Scherzo op. 
16 / 2 / Balakiretf: Reminiscences of “A Life for 
the Tsar”, Earl Wild $3.50 

Shostakovich: Symphony No 6 & Age of (jold 
(Ballet Suite), cond. Stokowsky $3.50 

Tchaikovsky: Suite No 4 “Mozartiana” / Arensky: 

Variatiohs on a theme by Tchaikovsky $3.50 
R. Strauss: Le Bourgeois gentilhomme/Wolf: 

Italian Serenade, cond. Brusilow $3.50 

Verdi: La Forza del Destine — Highlights — with 
L. Price, R. Tucker, R. Merrill, $3.50 

Postage: Victoria 30c, interstate 60c. 


formance, but I am forced to admit that 
Haitinck, excellent conductor though he is, 
cannot equal Boulez in his subtle nuancing 
and delicate tonal shading. However, the 
choice is a fairly simple one ~ Boulez at full 
price, or Haitinck at budget price. 

If you elect to chose the Haitinck, and 
have not heard the Boulez, I do not believe 
you will be disappointed. The sound is of 
good standard, with just a slight edge on 
the string tone which the ultra critical may 
find disturbing. ® 



LH'S tn DOWN 10 EARTH WITH LOUDSPEAKERS 


Did you know that to measure accurately the sound from a 
loudspeaker system, it is necessary to use an anechoic chamber 
or alternatively bury the loudspeaker flush in the ground so that 
you have only one radiating plane. 

This latter method Is used by Audiosound so that we know 
exactly what the overall response of a system Is, without relying 
entirely on guesswork, calibrated ears, dead rooms and the like. 
Getting down to earth, the speaker system shown is our new 
Haffner loudspeaker system which has a measured response 
from below 30 Hz to 20,000 Hz ±6Db. As this system employs 
modern wide dispersion treble units, special mounting and 
loudspeaker facing techniques are completely unnecessary. 
Hence, you get the advantage of complete room-filling sound 
without losing the intimacy of a solo voice. 


Hear the sound of Audiosound at the Hi-Fi Show at Koaia Motor inn 8th- 13th August. 


AUOIOSOUND ELECTRONIC SERVICES 


I _35 HEATHER STREET. COLLAROY PLATEAU. NSW 2098. Phone 982 1147_ I 
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looking fora mediui 


lOOKingi 

ther^only 


Selecting a stereo amplifier In the medium price range poses only 
one major question... not which brand... but which model Sansui? 

There’s absolutely no doubt that dollar for dollar Sansui solid state 
stereo amplifiers offer more performance, more real power and greater reliability. 


THE ALL-NEW SANSUI MODEL AU-505. 


We confidently predict that the aii-new 
Sansui AU-505 is destined to become one 
of the most popular stereo amplifiers ever 
available in Australia. 


Now examine these abridged AU-505 
specifications: 

Power output: Music power 


With almost double the power of the 
AU-101, the AU-505 represents terrific 
value at only $199 ... and that’s the most 
you will pay, for trading in your old 
equipment can reduce the price 
considerably. 

Facilities on the new AU-505 offer great 
flexibility in tone control .. . provision is 
made for A-B speaker switching ... a new 
flip-switch instantly provides tuner input 
. . . and both headphone and microphone 
jacks are situated on the front panel, 
together with a DIN tape recorder socket. 

Ask for complete specifications when you 
visit your franchised Simon Gray dealerl 

*AII Sansui models feature all-silicon transistor design 
'All output stages are semi-complementary Darlington SEPP-ITLOTL designs 
— no input or output transformers — consequently less distortion. 


Frequency 

response: 

T.H.D.: 

Channel 

separation: 

Input 

sensitivity: 


Dimensions: 

Price: 


90 watts at 4 ohms 
70 watts at 8 ohms 
R.M.S. power — 70 watts at 4 ohms 
50 watts at 8 ohms 

20-60,000 Hz. ± 2 dB. 

Less than 0.5% at full rated output. 

Better than 50 dB. 

3 mV. (magnetic pickups), 4 mV. 
(microphone), 200 mV. (tuner, 
tape recorder, auxiliary). 

16" X ir x4f{^" 

$199* (recommended price). 




(Up SortXuJi 

»out> sTATe sTsse* a; 


( Simon Gray Pty. Ltd., ■ 

28 Elizabeth Street, Melbourne, 3000 I 

I Telex: 31904 ■ 

Aotf ■ PIsase send me all the facts about the Sansui I 

— rl: I **®<*®' AU-101, AU-505, AU-555A* in detail . . . | 

FULL DETAILSm ■ name of my nearest Simon Gray dealer. ■ 

SEND THE COUPON • ! 

RIGHT AWAY I I 

SANSUI — COMBINING TON 
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3riced amplifier? 



THE PROVEN AND POPULAR SANSUI THE CHOICE OF THE ENTHUSIAST — 

MODEL AU-101. THE SANSUI MODEL AU-555A. 


When reviewing the all low-noise silicon 
transistor AU-101 “Electronics Australia” said 
... “the best comment we can make about 
the AU-101 is that few amplifiers, regardless 
of price, give an overall test result as good as 
this” “ElectronicsToday” said ... “Perform¬ 
ance of the Sansui AU-101 belies its low 
price” ... “The hum and noise performance 
are both very good and better than most other 
amplifiers at twice the price” ... 


Look at these abridged AU-101 specifications: 


Power output: Music power — 50 watts at 4 ohms 

44 watts at 8 ohms 
R.M.S. power — 36 watts at 4 ohms 
30 watts at 8 ohms 


Frequency 

response: 

T.H.D.: 

Channel 

separation: 

Input 

sensitivity: 


Dimensions: 

Price: 


20-60,000 Hz. ± 2 dB. 

Less than 0.8% at full rated output. 

Better than 45 dB. 

3 mV. (magnetic cartridge), 4 mV. 
(microphone), 200 mV. (auxiliary 
and tape recorder). 

16" X ir X 4%" 

$149* (recommended price) 


Few amplifiers have received the acclaim 
afforded the Sansui AU-555A by the dedicated 
high fidelity enthusiast. Ail over Australia (and 
the rest of the world) the AU-555A has been 
selling in ever increasing volume. WhaVs the 
secret? 

Basically, tonal quality. Similarly priced com¬ 
petitors are left a long way behind . . . and 
some avid music lovers claim there’s very 
little perceptible difference between the AU- 
555A and the top-of-the-line Sansui AU-999 
in terms of tonal quality. Of course, the AU- 
999 is a simply superb amplifier ... 

Let’s look at the abridged AU-555A specifications: 

Power output: Music power — 85 watts at 4 ohms 
R.M.S. power — 66 watts at 4 ohms 
50 watts at 8 ohms 
60 watts at 8 ohms 

20-40,000 Hz. ± 1 dB. 

Less than 0.5% at full rated output. 

Better than 60 dB. 

2 mV. (magnetic pickups), 180 mV. 
(tuner, tape recorder, auxiliary) 

15r<i" X 11 X 5%". 

$237* (recommended price) 


Frequency 

response: 

T.H.D.: 

Channei 

separation: 

Input 

sensitivity: 

Dimensions: 

Price: 



*PRICES. Prices quoted are recommended prices only ...the actual cost can well be 
less. Trade-In valuations can make a world of difference! See your Simon Gray franchised dealer! 



Sansui Distributors: Austraiia, exciuding W.A.: Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 
3000. Tel. 63 8101*. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood. N.S.W. 2067. Tel. 40 4522*. 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, Adel¬ 
aide, S.A. 5000. Tel. 23 6219. N.T.: Pfitzner’s Music House, Smith Street, Darwin. 5790. Tel. 3801. Old.: Sydney 
G. Hughes, 154-158 Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 
57 George Street, Launceston. 7250. Tel. 2 5322. W.A. Distributors: Atkins Carlyle & Co. Pty. Ltd., 1-9 Milligan 
Street, Perth. 6000. Tel. 22 0191. Sansui equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, 
Izumi, Suginami-ku, Tokyo, Japan. 8 g-3a.872 
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loote good—sounds better... 

new Plessey C80X 



Rola 


Plessey Rola Pty. Limited 

The Boulevard, Richmond, Victoria, 3121 

Telephone 42 3921. Telex 30383 

N.S.W. P.O. Box 2, Viilawood, 2163. Telephone 72 0133 


Here’s an outstanding 
new wide-range high 
performance loud¬ 
speaker you can’t 
afford to miss. It has 
superb good looks and 
sounds even better. In 
the recommended 
enclosure you’ll have 
exceptional response 


54 Hz to 20 kHz ± 6 dB 
and remarkable 
20 watts RMS power 
handling. This is a truly 
exciting yet economical 
hi-fi speaker... be 
sure to see it and hear 
it. Available at Plessey 
Rola distributors and 
leading hi-fi centres. 


In the recommended 1.8 cu. ft. 
enclosure it is 54 Hz to 20 kHz 
It 6 dB and 41 Hz to 20 kHz at 
It 10 dB. The high frequency 
response is a particularly outstand¬ 
ing feature in such a rugged 
speaker capable of 20 watts RMS 
power handling. 


Foatures 

Large ‘O* magnet gives 20 watts 
RMS power handling in recom¬ 
mended enciosures and lower ‘Q’ 
for cleaner bass. Long throw voice 
coil allows extreme excursions 
with minimum distortion. Infinite 
baffle response is 35 Hz to 20 kHz. 


A woofer version, C80, is 
also available. Frequency 
response is 35 Hz to 8 kHz 
±6dB. 


Specifications 

Power handling capacity 

Fundamental resonance 
Voice coil diameter 
Voice coil impedance 
Frequency response 
Air gap flux density 
Total gap flux 


20 watts RMS in 
recommended enclosure 
45 Hz nominal 
1 " 

8 or 15 ohms 
35 Hz to 20 kHz ± 6 dB 
1.15 tesla 
455 A weber 


Distributors: N.S.W.: General Accessories, Lawrence S Hanson Pty. Ltd., Martin De Launay Pty. Ltd. 

Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty. Ltd. Old.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. 
8.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional and Classical Organ 


SING A SONG TO THE LORD. Myriam 
Frances, vocal with guitar. Stereo, 
Philips 833,550-PY. 

Myriam Frances is a pseudonym for a 
lass who prefers not to be identified in any 
way. Backed mainly with guitar and per¬ 
cussion and using (I suspect) multiple 
recording techniques she presents a dozen 
of her own devotional songs. There’s an 
ingenuous quality about the whole 
production, but a quality that is very 
deliberate. Most will find it rather char¬ 
ming: 

S^k The Lord —- God Is Dwelling In My 
Heart — Poverello — Mary — A Call To 
Christians — God Is Love — Author Of 
Beauty — In God’s Family — A Cowboy’s 
Friend — The Gift Sublime — Come, Follow 
Me — Sing A Song To TTie Lord. 

Best you listen to a couple of tracks to test 
your reaction to Myriam Frances’ style. 
(W.N.W.). 

★ ★ 

ANTI-BLUES. Delvin Ford. Stereo, Light 
LS-5566-LP. (Sacred Productions Aust, 
181 Clarence St, Sydney and other 
capitals). 

According to Delvin Ford, the cure for the 
blues is not a big bank account, a degree or 
the applause of an audience. It is the 
security founded on a faith in God. This is 
the message which he seeks to com¬ 
municate in a dozen of his own com¬ 
positions : Such Is The Day — By And By — 
Love Of God — Keep The Faith — Do You 
Know How It Feels? — Compassion — 
Destined Journey — Rhetorical Question — 
Awake, Sleeping Giant — I Want To Go To 
The Holy Land — God’s World. 

Delvin Ford has a light but pleasant 
voice, of folk style and relies on a modem 
guitar backing. While the songs will not be 
known to many, the diction is excellent and 
you will have no difficulty in following the 
words. While Delvin Ford has his sights 
mainly on an adolescent audience, his style 
should have a wider appeal than this. It 
makes pleasant listening. (W.N.W.) 

★ ★ ★ 

ELGAR: SACRED MUSIC. The Choir of 
Worcester Cathedral, conducted by 
Christopher Robinson. Organ, Harry 
Bramma. Stereo, World Record Club 
WRC S / 5038. 

A fine recording, this, of English 
cathedral music at its best. Much of it is in a 
spirit of gentle adoration and supplication 
but there are times when the voices blend in 
a massive anthem of praise. The 
magnificent organ lends its support and is 


featured in two brief segments with 
CTiristopher Robinson at the console. 

Included are: Ave Verum — Ave Maria — 
Ave Maris Stella — Introduction and An¬ 
dante from Suite For Organ — Angelus — 
Give Unto The Lord — O Hearken Thou ~ 
Allegretto Piacevole Intermezzo and Poco 
Lento from Suite for Organ ~ Te Deum and 
Benedictus. 

The copious notes which are a feature of 
most WRC releases contain a short 
biography of the composer, indicating his 
early catholic background and later interest 
in Anglican liturgy. Also set out are the 
Latin words, where sung, and the English 
translations. “Angelus”, “0 Hearken 
TTiou”, “Give Unto The Ix)rd” and “Te 
Deum” are all sung in English and the 
words are given. 

I can recommend this album to anyone 
who has any interest at all in music of ^is 
kind. (W.N.W.) 

★ ★ ★ 

JESUS CHRIST SUPERSTAR. Stereo, EMI 
AXIS 6020. 

The only credits on this album are to 
librettist Tim Rice, composer Lloyd 
Webber and producer Walter Ridley. The 
identity of the orchestra, chorus or soloists 
is not revealed beyond the fact that the 
performance was recorded in England. In 
fact, the album is well up to standard 
musically and technically and certainly 
worth the Axis budget price to anyone who 

A ^ 


CONCERT A LA CARTE. Academy of St 
Martins in the Fields, conducted by 
Neville Marriner. Stereo, Philips 
**Universo” series 6580 066. 

This selection of shorter classical items 
includes many which have found their way 
into the “Palm CJourt” repertoire, and are 
therefore often to be found in disc of “The 
World’s Most Beautiful CJlassics” type, 
played by second class orchestras. There is 
certainly nothing second class about the 
playing of the Academy of St Martins in the 
Fields — quite the reverse. If, like me, you 
have an abiding affection for these tuneful 
pieces, you will appreciate the elegant way 
in which they are presented here. The titles: 
Trumpet Voluntary (Jeremiah Clarke) — 
Arrival of the Queen of Sheba (Handel) — 
Rondeau from “Abdelazar” (Purcell) — 
Moderate from String Quintet (Rossini) — 
Minuet (Boccherini) — Minuet from 
Divertimento in D (Mozart) — Serenade 


wants their own copy of this now very 
popular rock opera. 

The track titles: Overture — Heaven On 
Their Minds — What’s The Buzz — 
Everything’s Alright — Hosanna — Simon 
Zealotes — Pilate’s Dream I Don’t Know 
How To Love Him — Damned For All Time 

— I Only Want To Say — King Herod’s Song 

— Superstar. 

Jesus Christ Superstar is not everyone’s 
music nor everyone’s idea of devotion but 
this account of the music is quite okay if 
your budget will not stretch to the more 
pretentious full price or double-fold albums. 
(W.N.W.) 

★ ★ ★ 

GREAT ORGAN WORKS. Nicolas 

Kynaston playing the Royal Albert Hall 

Organ. Stereo, EMI Axis 7001. 

This is an album which should rate 
consideration for any organ enthusiast’s 
collection of recordings. Even if you prefer 
organs and organ music of another kind, 
this is as good a “digest ” as you are likely to 
find of a massive instrument and the music 
that has been written or adapted for it. 

At the console is Nicolas Kynaston, still in 
his early thirties, but with a maturity 
rounded out by study under Fernando 
Germani and Ralph Downes. His technique 
and musicianship are hard to fault. 

The program includes the following: 
Toccata and Fugue (Bach) — Canon in B- 
minor (Schumann) — War March Of The 
Priests (Mendelssohn) — Fantasie in E-flat 
(Saint Saens) — Grand Choeur Dialogue 
(Gigout) — Toccata in B-minor (Gigout) — 
Andante Cantabile, Symph. No. 4 (Widor) — 
Etude de Concert (Bonnet) — Carillon- 
Sortie (Mulet). Excellent jacket notes detail 
both the composers and the music. 

The recording engineers must be com¬ 
mended. They have managed to contain ^e 
tremendous dynamic range of the in¬ 
strument without noise or overload, though 
not all pickups mav be able to cope with the 
big pipes. Mine did, and with what a result! 
Recommended, especially at its low price of 
$2.50. (W.N.W.) 


(Haydn) — Allegro from Trumpet Concerto 
(Haydn) — Andante Cantabile 
(Tchaikowsky) — Ballet Music No 2 from 
“Rosamunde” (Schubert) Scherzo from 
“Midsummer Night’s Dream” (Men¬ 
delssohn). Apart from a sli^t thinness of 
tone which is noticeable particularly in the 
violins in a few tracks, the sound is of good 
standard. A delightful record, which I ^all 
be playing often. (H.A.T.) 

★ ★ ★ 

LILAC TIME. The Sinfonia of London and 
the Linden Singers conducted by John 
Hollingsworth. Stereo, World Record 
Oub WRC S/2442. 

“Lilac Time”, woven around the love of 
Franz Schubert for a young Viennese girl, is 
notable for the way it is structured around 
many of Schubert’s beautiful melodies. 
These certainly come through and the 
performance itself is not in question but I 
cannot register any enthusiasm for the 
actual recording. It is clean enough but it is 
notably lacking in dynamic range and in the 
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VARIETY FARE ... cont 


bass end. My guess is that it is quite an old 
recording. 

The tracks: Overture — Just A Little Ring 

— Hark, Hark, The Lark — Under The Lilac 
Bough — The Golden Song — Finale: Act 1 

— Dance Of The Bridesmaids and Children 

— Serenade — My Sweetest Song Of All — 
Sextet — The Flower — Finale: Act II — 
When The Lilac Bloom Uncloses — Finale: 
Act III. 

Just so-so. (W.N.W.) 

★ ★ ★ 
FOUR-HANDED PIANO MUSIC — 

Schubert. Paul Badura-Skoda and Jorg 

Demus. Stereo, DGG 139 107. 

I incline to the view that there is more 
pleasure to be gained from playing piano 
duets than listening to them. However, it is 
hard to imagine more persuasive advocacy 
for the art than is displayed here, or more 
pleasant music than that of Franz Schubert. 
This program contains the popular 
Military March in D major, with which 
most pi^ple will be familiar, but this is not 
an indication of the musical worth of this 
program. There are two fine pieces of 
Schubert piano writing in Fantasie in F 
minor and Grand Rondeau in A major, both 
of which contain examples of Schubert at 
his lyrical best. Hie program opens with 
Allegro in A minor, which I thought was not 
particularly interesting, and closes with 
Two Marches Characteristiques in C major, 
which are charming trifles. 

The artists have a long history of co¬ 


operation, and I have noticed their names in 
other discs of piano duets. They play with 
complete understanding and mutal con¬ 
sideration. On the technical side, I thought 
the piano tone a little on the hard side, but 
whether this is to be attributed to the 
recording engineer or the artists, I cannot 
say. (H.A.T.) 

★ ★ ★ 

CHOPIN’S GREATEST HITS. Van aiburn, 
piano. Stereo, RCA Victor LSC-5014. 

This is popular Chopin with a vengeance, 
and I must say that if I had to nominate a 
selection of pieces for anybody wanting a 
basic collection of Chopin's piano music, I 
should certainly include all these: 
Polonaise in A flat — Mazurka in B flat — 
Nocturne in E flat — Waltz in D flat — 
Fantaisie-Impromptu — Waltz in C Sharp 
minor — Revolutionary Study Study in E 
flat — F1*eludes in A and D flat — Scherzo in 
B flat minor. I have not given the opus 
numbers, but this is hardly necessary — 
these are all the well know pieces found in 
countless recordings. 

Tliis series is of course intended for those 
with little or no prior knowledge of the 
composers represented, and as such 
niceties of interpretation can usually be 
disregarded. However, the playing of Van 
Qibum here is worthy of the respect of even 
the most experienced listener, and if you 
have a need in your collection for some 
basic Chopin, this disc is well worth your 
attention. Van Clibum’s technique is more 
than adequate to meet the demands of 
anything he plays here, but over and above 
this I was struck by the absolute integrity 


which shines throuj^ his playing. Nothing is 
flashy or superficial, and the music is not 
pulled about by exaggerated rubatos. 
Although I have hesg-d more performance of 
these items than I care to admit, I thorough¬ 
ly enjoyed the disc. 

presumably the tracks have been culled 
from various recordings made over a period 
of years, and sound quality tends to vary, 
but is mostly very good, with adequate 
dynamic range. I noticed some distortion on 
peaks, and since my stylus does not usually 
exhibit inability to track, I am inclined to 
believe this is in the recording. (H.A.T.) 
ALSO RECEIVED: 

BRAHMS’ GREATEST HITS. Has excerpts 
from Piano Concerto No 2, Syniphony No 3, 
Symphony No 1; also Waltz in A flat — 
Hungarian Dances No 5 and No 6 — 
Rhapsody in G minor — Oadle Song. Sound 
fair to excellent. 

RICHARD STRAUSS’ GREATEST HITS. 
Excerpts from Also Sprach Zarathustra — 
A Hero's Life — Death and Transfiguration; 
also complete, Don Juan — Rosenkavalier 
Waltzes — Till Eulenspiegel. Sound good to 
excellent. 

★ ★ ★ 

GREAT THEMES TO REMEMBER. 

Ronnie Aldrich and His Two Pianos. 

Stereo, Decca Phase 4 PFS-4233. 

In this recording, made in association 
with the London Festival Orchestra, Ronnie 
Aldrich on piano highlights the main 
melodic theme, while a percussion group 
gently stresses the rhythm. The thematic 
treatment is strongly reminiscent of the 
original Warsaw Concerto. 

The basic themes are well known and well 
loved: Mozart 40 — Meditation (Massenet) 

— Serenade (Schubert) — None But The 
Lonely Heart (Tchaikovsky) — Vocalise 
(Rachmaninoff) — Barcarolle (Offenbach) 

— Nocturne (Borodin) — Serenade 
(Mozart) — Nocturne (dhopin) — Air On 
The G-String (Bach) — Theme From Piano 
Chncerto No. 21 (Mozart). 

You may prefer this music in another 
form or you may have no use for yet another 
version. Fair enough! But my tip is that 
most will find the album thoroi^ly en¬ 
joyable. In its own way, the performance is 
impeccable and the recording is all that one 
has come to expect from Decca Fhase-4. 
Well worth a hearing. (W.N.W.) 

★ ★ ★ 

GOLDEN SOUNDS OF THE CLASSICS. 

Various artists. Stereo, Polydor 2371-237. 

Here's another album which purists 
might disdain as schmaltz or jazzed up 
classical lollypops. But the fact remains 
that they are time-honoured themes, 
arranged and performed by very talented 
musicians. It would be crazy to deny their 
wide potential appeal, especially when they 
are conveyed via the skill of Poly^r 
engineers: 

Sabre Dance (Katachurian) — Minuet 
(Mozart) — La Traviata (Verdi) — 
Serenade (Schubert) — Hungarian Dance 
Nos 5 & 6 (Brahms) — Spring Song (Men¬ 
delssohn) — In A Persian Market (Ketelby) 

— Liebestraum(Liszt) — Serenade (Toselli) 

— Melody in F (Rubenstein) — Fur Elise 
(Beethoven) — Nocturne in E-Flat Major 
(CJiopin). 

Featured are James Last, Hans (Tarste, 
Alfred Hause, Kai Warner and their 
respective orchestras, the Orlando Or- 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

6P91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible.$6.95 

GP92 MONO CiRAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 





All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



mCl $S.55 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cost case with expanded aluminium grille. 

Dimensions .. .... 43-66mm diameter 

8-73mm deep 

Output at IKHz ..;. -52dB ref. IV/dyne/cm 

Response . . 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 

AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd./ Concord, 
Sydney, NSW. Phone 73 1227 
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chestra and others. If you like music of this 
type — and it is very listenable — you will 
find it hard to choose between this one and 
the Ronnie Aldrich album reviewed 
elsewhere. Youll probably end up buying 
them both! (W.N.W.) 

★ ★ ★ 

THE VENTURES PLAY THE CLASSICS. 
Stereo, United Artists (Festival) SUAL- 
934489. 

Just about everybody is on the classics 
bandwagon at the moment, but most 
“modem” versions are tending to play 
straight with just a rhythm section to 
enliven the proceedings. The Ventures have 
always shown an imaginative approach to 
their music, and one is not surprised to find 
that their treatment of the classical 
selection here is rather more far reaching. 
They use their own musical phraseology to 
embellish the originals, so that in many 
instances the composer’s melody is only a 
framework. The musiciani^ip of the group 
is indisputable, and no doubt their 
numerous admirers will find plenty to enjoy 
here. However, those not familiar with the 
style who might feel attracted by the titles 
should be cautious, and a generous sam¬ 
pling is advisable l^fore buying. 

Tbe titles as listed are: Beethoven’s 
Sonata in C sharp minor — One Fine Day — 
In a Persian Market — Swan Lake — Bach’s 
Prelude — Mozart Forty — Joy (Jesu Joy of 
Man’s Desiring) — Elise (from Fur Elise) 

— Ravel’s Pa vane — Mozart’s Minuet — 
Melody of Joy (from Beethoven’s 9th 
S^piphony). If you know your classics, you 
will probably have no problem in iden¬ 
tifying most of these. However, I should 
point out that “Bach’s Prelude” is not a 
prelude at all, but a minuet from a set of 
easy pieces Bach wrote for his second wife, 
Anna Magdalene Bach; and “Mozart’s 
Minuet” is not a minuet (it is in 4 / 4 time) 
and is in fact from the first movement of the 
easy piano sonata in C major, the melody of 
which was popular some years ago under 
the title “In an 18th Century Drawing 
Room). Sound and stereo are both well up to 
modem standards. (H.A.T.) 

★ ★ ★ 

CLOSE TO YOU. Franck Pourcel and his 
orchestra. Stereo, Axis (EMI) 6015. 

Franck Pourcel and his grand orchestra 
will need no introduction to fans of the 
“easy listening” programs on commercial 
radio. His arrangements and orchestration 
can turn the most hackneyed pop number 
into a pleasant piece. Sound quality on this 
disc is not up to the highest standards 
achieved by EMI, strings are a little “edgy” 
on some tracks. But as far as most people 
are concerned this would be nitpicking. 
Stereo spread is wide and even. A good buy. 

There are 12 tracks: Friends — She’s A 
Lady — My Sweet Lord — Adagio Pour Un 
Venitien Anonyme — Je T’Appartiens — 
Mourir D’ Aimer — Wild World — Adelaide 

— Sad Lisa — Un Banc, Un Arbre, Une Rue 

— Je Pense A Toi — Cbmme Moi (Close To 
You). (L.D.S.) 

★ ★ ★ 

GOLDEN STRINGS — Vol. 2. Hans Richter 
and his Orchestra. Stereo, Columbia 
SOEX 9890, series 275. 

Although there is no direct information on 
the sleeve to confirm it, this is undoubtedly 
one of the series of Toshiba records 
distributed here by EMI. Tbe recording is 


IheDecca 

London 

Cartridlge 

with Positive Scanning 



The new Decca London cartridge incorporates the “Positive 
Scanning” system which has been a major feature in the suc¬ 
cess of the ffss range, and which is now recognised world-wide 
to be essential for top quality reproduction. IN ADDITION it 
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* reduction of stray magnetic field enabling steel turntables to 
be used 
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*SUPER COOLED’ ARMATURE for greater stability. 

Recommended retail price $59.75. For details, phone or post 
coupon below to the sole Australian distributor: 
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if you want.... 

• a super 8 camera that responds from maximum to 
minimum focai iength at any zooming speed between 2 
and 15 seconds, just like a professional TV camera... 

• macro-filming in perfect focus down to a distance of 
1mm. (less than 1 /16") from the subject without any 
additional equipment . . . 

• a camera that offers a choice of 70 different filming 
speeds from ultra-slow to highly accelerated motion, 
with speeds changeable while actually filming... 

• a camera that directs 100% of light onto the viewfinder, 
and the image enlarged to fill your entire visual field . . . 

• a camera that uses X" mount tenses, compatible with 
all professional cameras. 

• an exposure system (Reglomatic) that determines the 
ideal exposure for you . . . 

• long-lasting cadmium nickel battery power, variable 
shutter, remote control socket equipment for sound 
synchronisation . . . 

you want the professional 
Super 8 

4008 ZM 11 


Sole Australian distributors: 

INTERNATIONAL 
(AGENCIES) PTY. 

23 ELMA RD., CHELTENHAM NTH., VIC. 3192. 
TEL.: 95-1289. 



Send for the literature 
and reviews that give 
you the full story: 


Beaulieu R16 
AUTOMATIC 

The camera with the 
choice of automatic 
zoom lenses that new- 
wave filmmakers are 
using in America, on 
the Continent, in 
Australia for full-length 
feature movies. A 
featherlight 9lbs., 
normally fitted with 12- 
120mm. Angenieux 
^zoom lenses, gives high 
quality 35mm. blow-up 
has built-in provision 
for synch pulse 
generator which 
enables perfect sound 
to team with perfect 
picture. 

Also available: 3 turret 
semi-auto bodies with 
T.Tl. for those who 
wish to use their own 
lenses. Send for details. 




very clean but the bass frequencies are very 
prominent, and although many people seem 
to prefer this, if you are like me you will be 
wanting to set your bass boost control futher 
back than your normal setting. The 
program is very pleasant but unexceptional, 
comprising a selection of popular melodies 
played a la Mantovani, with emphasis on 
the strings: Londonderry Air — Home 
Sweet Home — Home on the Range — 
Lorelei — Molly Darling — Annie Laurie ^ 
Greensleeves — Terang Boelan — 
Dreaming of Home and Mother — Danube 
Waves Waltz — Swannee River — Auld 
Lang Syne. If the selection appeals, you can 
rate this excellent value at $2.75. (H.A.T.) 

★ ★ ★ 

SUPER PARTY. Jo MenUs Happy Sound 
and the Jo Ment Singers. Stereo In¬ 
terfusion SITFL-183 / 4. Two record set 
$7.95. 

Jo Ment will probably be a new name to 
many record buyers but he was well known 
back in the “big band” era. Don’t let that 
put you off he doesn’t sound old. He has 
taken a good selection of numbers that are 
popular at any party and given them 
arrangements ^at are, for the most part, 
lively enough for todays listeners. He even 
adds a party atmosphere with people 
lauding and “carrying on” in the 
background. 

Recording quality is fine throughout both 
discs and surface noise is negligible. Some 
of the selections are as follows: Let The Sun 
aiine In — Na Na Hey Hey Kiss Him 
Goodbye — Yellow Submarine — Bend It — 
La Bamba — Zorba’s Dance — When TTie 
Saints (jo marching In — America — La 
Bostella. (L.D.S.) 

★ ★ ★ 

MANUEL MEETS PEPE JARAMILLO. 
Pepe Jaramillo, piano, with Manuel 
and his Music of the Mountains. Studio 2 
Stereo (EMI) TWO 359. 

In my experience, most people who enjoy 
the music of Pepe Jaramillo also find 
pleasure in the offerings of Manuel and the 
Music of the Mountains, and vice versa. 
Well, here they are together, for the first 
time on disc, and no doubt this “double 
billing” will attract many purchasers. I 
can’t say I found the result anj^hing to get 
excited about — the whole thing sounded 
just a bit too bland. So it might be wise not to 
buy without first hearing a track or two, to 
decide whether you like like this com¬ 
bination. The sound quality is of good 
modem standard, and the track titles are: 
High Noon — Maybe — Papaya — To Be the 
One You Love — Look Around — Madrid — 
Cumana — Canadian Sunset — Johnny 
Guitar — Santa Gallura — Soledad — Up, 
Up and Away. (H.A.T.) 

★ ★ ★ 

TIJUANA TIME. LOS ALAMOS. Axis 
stereo 6018. 

If you lack a record of music played in the 
style of Herb Alpert’s “Tijuana Brass”, 
then this album priced at $2.50 makes ex¬ 
cellent buying. Recording quality and 
stereo spread are very good. Surface noise 
is negligible. 

Twelve tracks are featured: Tijuana Taxi 
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— The Green Leaves of Summer — The 
Look Of Love —* Somethin* Stupid — 
Tijuana Time — Sunny — Greensleeves — 
Can’t Take My My Eyes Off Of You — 
Braziliana — Miss Otis Regrets & The 
Lonely Ones — Goin’ Out Oif My Head. 
(L.D.S.) 

★ ★ ★ 

NANCY & LEE AGAIN. Nancy Sinatra 
and Lee Hazelwood. RCA Victor stereo 
LSP-4645. 

Fans of this very successful duo will be 
interested in their latest album. It contains 
their current hit “Did You Ever”, ^ereo 
spread and recording quality are fine. 
Surface noise is negligible. 

Other tracks are: Arkansas Coal — Big 
Red Balloon ~ Friendship Train — Paris 
Summer ~ Congratulations — Down from 
Dover — Tippy Toes — Back On The Road 

— Got It Together. (L.D.S.) 

★ ★ ★ 

FOR ALL WE KNOW. Andre Kostelanetz 
and his orchestra. CBS stereo 
SBP 233994. 

As the sleeve notes point out, Andre 
Kostelanetz plays to a devoted audience 
that is very large, but his appeal is hard to 
define. To me, his music is undistinguished. 
As far as this performer is concern^, I am 
clearly out of step with a large number of 
people. If they liked his previous albums, 
then this is of much the same standard. 

Recording quality is good and the stereo 
spread normal. There are eleven tracks; 
For All We Know — Put Your Hand In The 
Hand — I Don’t Know How To Love Ifim — 
If — Pieces of Dreams — Lolita — Bridge 
Over Troubled Water — Someone Who 
Cares — I Think Of You — Love’s Lines, 
Angles and Rhymes ~ Losing My Mind. 
(L.D.S.) 

★ ★ ★ 

WHAT A WONDERFUL WORLD! The 
Mills Brothers. Paramount stereo 
SPML-934490. 

In an age when harmony seems to be 
almost forgotten, the Mills Brothers are still 
very popular, albeit with the older 
generation. To my ear though, they are not 
as smooth as of old but I suppose this can be 
exp^ted from a trio approaching their 
sixties. Still, the album will have great 
appeal to those who have always been fans. 

Recording quality is okay. Eleven songs 
are presented: Come Summer — Safly 
Sunshine — What A Wonderful World — 


Everybody But Me — The Drum — My 
Sweet Mama — Lazybones — Angels Never 
Leave Heaven — Strollin’ — Someday 
YouTl Be Sorry — Happy Songs Of Love. 
(L.D.S.) 

★ ★ ★ 

LAI, BACHARACH AND SIMON. Coast 
Symphonic Orchestra. Columbia stereo 
SOEX 9885. 

The Coast Symphonic Orchestra appears 
to be the same as that featured in “Golden 
Easy Listening”, another record in*the 
Columbia Series 275 which was reviewed in 
these columns several months ago. As with 
that record, this album is Hne as a 
background for dining or relaxation. 
Recording quality is good and the price is 
right at ^.95. 

Twelve popular tunes are featured: Love 
Story — Mexican Divorce — Bridge Over 
Troubled Water — 13 Jours EJn France — 
Sounds Of Silence — Raindrops Keep Failin’ 
On My Head — Les Hommes .. . C’est Tous 
Les Memes — April Fools — Scarborough 
Fair — Vivre Pour Vivre — Do You Know 
The Way To San Jose — Mrs Rol^son 
(L.D.S.) 

★ ★ ★ 

ORGAN HITS OF THE 70s. Tony Fenelon, 
organ and piano. Brian Czempinski 
drums. Stereo, Festival SFL-934476. 

After a series of albums done in theatre 
style on a theatre-voiced organ, this one is 
quite a change. By multiple recording 
techniques Tony Fenelon turns himself into 
two or three different artists playing a 
Thomas Palace III organ, a Baldwin organ 
and a Yamaha grand piano. The rhythms 
range from rock, through latin to gentle 
swing, with plenty to catch the ear of those 
interested in technique. It also makes [v^y 
good listening for those not technically 
inclined: Taste Of Honey — Love Is Blue — 
Jean — Sunny — My Way — like An Eagle 
— Midnight Cowboy — Brazilian Sleigh 
Bells ~ Meditation — Serenade To Sum¬ 
mertime —- Bom Free — Himara Festival. 

Technically, the sound is excellent and, if 
you’d like to hear Tony Fenelon in a dif¬ 
ferent role, the album can be bought with 
confidence. (W.N.W.) 

★ ★ ★ 

MUSIC OF THE INCAS. Pachamac. 
Stereo, His Master's Voice Worldwide 
Series, SOXLP 7543. 

The sleeve note tells us that Pachamac 
are “a septet of musicians dedicated to the 
presentation and preservation of the Incan 


musical traditions in Europe”. They play 
traditional Incan instruments dating both 
from before and after the Spanish conquest, 
but it should be noted that the music is all 
from the post-Conquistador period, and 
therefore is greatly Spanish influenced. In 
many cases, there is a distinct resemblance 
to modem Latin American music. An in¬ 
teresting disc, which will appeal par¬ 
ticularly to those with a taste for ethnic 
music, but I feel its appeal is ra^er wider 
than this. After one hearing, my wife firmly 
confiscated it for her personal collection. 
The recording is bright and clean, and with 
no noticeable distortion. (H.A.T.) 

★ ★ ★ 

FLAMENCO PURO “LIVE**. Paco Pena 
and his group. Stereo Decca Phase Four 
PFS 4237. 

This is rather more earnest flamenco 
than much of the prettied-up material often 
presented in recorded performances. Most 
of the tracks have a cantor singing in the 
typical dark-hued, gravelly voice, and Uiere 
is plenty of taconeo and zapateado, with the 
performers being urged on by enthusiastic 
interjection from the bystanders. In fact, 
the whole thing is intended to create the 
atmosphere of the jaleo, in which those 
present are expected to come to the centre 
and do their thing spontaneously, to tiie 
rhythmic hand clapping and vocal support 
of the others. 

The recording well maintains the ex¬ 
cellent reputation of Phase Four, and the 
lifelike sound and stereo spread can make 
you believe you are really in the middle of 
the event if you close your eyes. (H.A.T.) 
★ ★ ★ 
HAPPY AND IN LOVE. The Shirelles. RCA 
Victor stereo LSP-4581. 

Apparently, the Shirelles were a suc¬ 
cessful pop group at some time in the past 
but the cover notes on this record give no 
clues as to when. The Shirelles are three 
coloured girls with a singing style not unlike 
the Supremes and their standard is at least 
equal, if not better, to that of the latter well- 
known group. The album is not a re-issue 
but was recorded in 1971. As expected, 
sound quality is above reproach. 

Eleven songs are featured, two in the 
form of a medley: No Sugar Tonight — Boy 
You’re Too Young — Go Away And Find 
Yourself — There’s Nothing In This World 
— I’ve Never Found A Boy — Take Me — 
Dedicated To The One I Love — It’s Gonna 
Take A Miracle — We Got A Lot Of Lovin’ 
To Do —Strange, I Still Love You. (L.D.S.). 


Megiutftd Tfotte Mo/k 

ELECimUIBE [^0, 


PRINTED CIRCUIT LACQUER 

• PKOTECTS PIUKm CIRCUIT CONDUCTORS FROM OXIDISATION. • ACTS AS A HUX — NO NEED TO R^VE lEFORE SOLDERING. 

• PROTECTS COMPONENTS OPERATING IN HIGH HUMIDITY. G AEROSOL aiMINATES SPILLAGE — PREVENTS CONTAMINATION. 



63 HUME STREET, CROWS NEST. N.S.W. 2065. Phone: 43-0326. 


AVAILABLE FROM 
LEADING ELECTRICAL 
WHOLESALERS NOW 
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STEREO AMPLIFIER 

Distributed m Australia. NZ. USA and Canada 


A “State of the Art ” 
Design 



Actual power — 

50 watts rms (8 ohms) 


CHOosme the best 

There is a line in a song - "How does the wine taste ~ is it good?" A group of connoisseurs can quickly answer this question 

and they will usually be in agreement. 

The choice of an audio amplifier is not quite ;So simple. The buyer is faced with a glittering array of well packaged products 

and whatever he selects will only be as satisfying as its performance in his own home in combination with other equipment. It 

may be days or weeks before he knows whether he has purchased wisely or spent his moeny on ,an unnecessary collection of 

knobs in a glamorous case. 

A FACT TO BE FACED 

The real truth is to be found in the fundamental fact that good amplifiers are just as rare as good designers and these are rare 

indeed. Those designers usually have a long queue waiting for custom built amplifiers. 

Imagine the difficulty in finding this combination of talents:- 

• An electronics graduate with specialized audio engineering background, 

f A music lover who regularly attends live concerts. ' 

• Such an individual who has spent a lifetime dedicated to the ideal of translating the sum of science and art in the 

attempt to approach perfection in the electronic reproduction of the live orchestral sounds. 

The buyer who realizes just what a problem it is to find such a designer will understand why there are so few audio amplifiers 

which the real dedicated audiophile would care to buy. The "J.H." amplifier is such a gem that it would be worthwhile 

standing in a queue, if that were necessary. 

BUY CONFIDENTLY 

The technical specifications relating to the JH stereo amplifier are excellent and the performance vastly in excess of any other 

instrument in the same price bracket. It will provide fatigue free satisfying sound because it has been designed by a 

connoisseur (who did have a very long queue). 


SPECIRCATIONS 
Power output (total) 

BANDWIDTH 
FREQUENCY RESPONSE 

DISTORTION 


SIGNAL/NOISE RATIO 

SENSITIVITY 

TONE CONTROL 

DAMPING FACTORS 
POWER CONSUMPTION 


Claimed: 40 watts rms into 8 ohms 

Actual: 50 watts rms into 8 ohms 

30 watts rms into 15 ohms 
Above power holds pood from 25 — 30000 Hz. 

10 - 50000 Hz. - 3dB. 

20 - 40000 Hz. ±.25dB. 


Amp. only 

Overall 

Intermod. 


Phono 

Other 

Bass 

Treble 


.047. at full power (1000 Hz) 
better than .15% 
better than .27. 

58dB. on phono 
(better on other inputs) 

3 m.v. 

200 m.v. 

ilOdB. at 100 Hz. 

^OdB. at 10000 Hz. 

^ ohms — 40 15 ohms ** 70 
46 watts. 


Interstate Distributors: 

NSW: Electronic Parts Pty Ltd, 91a York St, Sydney. 

SA:The Muses Pty Ltd (Sound Spectrum), 33 Regent Arcade,'Adelaide. 
Qld: Brisbane Agencies, 72 Wickham St, Valley, Brisbane. 

WA: Arena Distributors (Australia) Pty Ltd, 196 Adelaide Tee, Perth. 
Victoria, Tasmania & NT: J. H. Reproducers Co. 


National Distributors: 


J. H. REPRODUCERS CO, 

293 HUNTINGDALE RD, CHADSTONE, VIC. 3148. 
TELEPHONES: 277-3066, 277-3488. 

(Manufacturers of the famous “JH” Turntable) 
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4USIC HALL PARTY. Mrs Mills. Stereo 

EMI Parlophone PCSO-7143. 

Long years of playing for “hops” has 
;iven Mrs Mills a strong set of fingers, an 
nipeccable tempo and an easy familiarity 
^ith the old tunes that seemed to charac- 
erise wartime London. The twenty distinct 
racks make the album rather “bitty” but, 
imong the bits, you get “Lily of Laguna”, 
Tipperary”, “The Band Played On”, 
Burlington Bertie” and a string of others of 
similar vintage. Adding to the atmosphere 
s a percussionist and banjo player. 

If you enjoyed the old-time dances, 
here’s a fair chance that you’ll enjoy this 
ilbbm (W.N.W.) 

★ ★ ★ 

STRANGE SHADOWS. Francoise Hardy. 

Stereo, Interfusion (Festival) two record 

set SITFL-161 / 2. 

.A QUESTION. Francoise Hardy. Stereo, 

Interfusion SITFL-934441. 

Francoise Hardy fans, who may have 
lad cause to feel n^lected of late, now have 
he choice of a two disc set at budget price 
$7.95) or a single album at full price. No 
nformation is given about any of the tracks, 
)ut to judge by the style, the two disc set 
nay contain reissues, while the other disc is 
ilmost certainly a completely new record- 
ng. 

The double set has M’selle Hardy singing 
n the wistful, questioning style which 
baracterised her earlier discs. In the 
ingle disc, she has the assurance of the 
nature woman, and the only question, 
mplied by the disc title, is “What went 
^rong?” All songs are sung in French, and 
vith 24 titles in the double set, and 12 in the 
ingle disc, there is not space to list them. In 
my case, I doubt whether the titles will 
issist, but I can assure intending pur- 
hasers that they are unlikely to duplicate 
inything they may have in earlier Hardy 
liscs. I believe I have had them all, and 
lone of these titles is to be found in them. I 
ould not find anything to complain about in 
he technical quality of either release. 
HAT.) 

★ ★ ★ 

III POSITIVE. Rolf Harris. Stereo Axis 

(EMI) 6022. 

It’s pretty certain that you’ve heard the 
racks on this album any number of times 
)Ui Rolf Harris is one of those people who 
lever seem to wear out their welcome. Here 
ire the tracks: The Court Of King Carac- 
acus — Wild Colonial Boy — Carra Barra 
Virra Canna — I’ll Be Hanged — Hurry 
lome — London Town — Botany Boy — 
4oon River — Let The Rest Of The World 
ik) By — The Road To Gundagai — Sun 
^ise — If I Were A Rich Man. 

If you don’t already have a Rolf Harris 
ilbum in your collection, this budget-priced 
elease is a must. (W.N.W.) 

★ ★ ★ 

UIMETHING SPECIAL. Connie Eaton. 

^Stereo Interfusion (Festival) SH'FL- 

9:i4406. 

Whether or not Connie Eaton has had 
>revious records I do not know, but 
his record certainly indicates that she 
should be better known. As a C&W artist she 
las very good vocal range and her voice 
ioes not have that overemphasised “nasal ’ 


twang”, characteristic of so many C&W 
singers. Consequently, ^e will appeal to a 
far wider audience than just C&W fans. 

Quality of the recording is excellent and 
the stereo spread is wide. There are twelve 
tracks: Angel of the Morning — Leave Me 

— Sing A Happy Song — Stand By Your Man 

— One Time Too Many — Glad to Be Your 
Woman — Tar And Cement — Memories — 
Get Together — Take Me Back — Games 
People Play — Tomorrow My Baby’s 
(Oming Home. (L.D.S.) 

★ ★ ★ 

GREATEST HITS. Anthony Armstrong 
Jones. Stereo. Interfusion, SITFL-934405. 

Ever heard of a C&W singer connected 
with royalty? Well apparently this con¬ 
nection has been contrived. Worse gim¬ 
micks have been used. As a singer he may 
do well if he avoids “bluesy” numbers — his 
breath and pitch control leaves much to be 
desired. Musical arrangements on the disc 
are on the pedestrian side but recording 
quality is good. 

If you’re still interested, there are 12 
tracks: Take A Letter Maria — Sugar In 
The Flowers — New Orleans — Make It 
Hard For Me — I Forgot To Live Today ~ 
Lead Me Not Into Temptation — TTiat Lucky 
Old Sun — Proud Mary — And Say Goodbye 

— Sweet Caroline — I’m Ck)nna Stop Loving 
You - Too Much Of You. (L.D.S.) 


Also received ... 

The following records have not been played 
all through, but have been sampled to 
assess technical quality. Unless otherwise 
stated, the discs may be assum^ to be 
technically satisfactory. 

ROCKIN’. The Guess Who. Stereo, RCA Victor LSP- 
4602. Contents: Heartbroken Bopper — Ciet Your 
Ribbons On — Smoke Big Factory — Arriverderci 
Girl — Guns Guns Guns — Running Bear — Back to 
the Qty — Your Nashville Sneakers — Herbert’s a 
Loser — Hi Rockers! 

ELVIS NOW. Elvis Presley. Stereo, RCA Victor LSP- 
4671. Ten Tracks: Help Me Make It Though the 
Night — Miracle of the Rosary — Hey Jude — Put 
Your Hand in the Hand — Until It’s Time For You to 
Go — We Can Make the Morning —Early Momin’ 
Rain — Sylvia — Fools Rush In — I Was Born Ten 
Ihousand Years Ago. 

TWO LITTLE BOYS. Rolf Harris. Stereo, Interfusion 
(Festival) SITFL-934200. Incorporates the previous 
best-selling single with the following additional 
tracks: Love My Love — Come Off It Old Blue — 
The Lambton Worm — Click Song — We’re the 
Maoris — E^rly Morning Rain — I In My Chair — 
Tenderness in You — Gcn^ Ship Venus — Footsteps 
in the Fog — Moscow’s in Love. 

FERRANTE AND TEICHER PLAY MUSIC FROM 
FIDDLER ON THE ROOF. Stereo, United Artists 
(Festival) SUAL 934364. 

IT’S TOO LATE. Ferrante and Telcher. Stereo, United 
Artists (Festival) SUAL 934360. Title track plus 11 
others: You’ve Got a Friend — Put Your Hand in the 
Hand — Rainy Days and Mondays — Theme from 
Love Story — Gitchie Goomie — ^oud Mary — For 
All We Know — Mozart No 40 — It’s Impossible — 
Applause — Once Around the World. 

SUPERSTAR GUITAR. Tony Mottola. Stereo, Project 
3 (Festival) SPJL 936494. Has 12tracks, including: 
Superstar — Windy — Volare — Love — Spanish 
Harlem Spinning Wheel -r- Wichita Linesman. 
WHERE’S POPpA? Original motiori pictuf^ score. 

Stereo, United; Artists (t^^estival) SUAL-934109. 
M)VE STORY and other movie themes for 1971. 
Various artists and orchestras. Stereo, iCalendar 
(Festival) SR66-9818. HaS'14 trackswith themes 
from Love Story — Patton ^ Midnight Uowboy — 
“Z” — Alfie — A Man and Worhan ^ The Good, the 
Bad and the Ugly. From other films: Raindrops 
, Keep Failin’ — Windmills of Your Mind — A Time 
for Us ^ Mah-Na-Mah-Na — Hushabye Mountain. 


ALEX ENGEL'S 
COLUMN 



Our Sydney store has really settled in at its new 
location now, and flocks of Sydney stereophiles are 
finding Vince Ross and his team of audio 
specialists are giving them plenty to choose from 
and much to think about. If you live in Sydney and 
haven't yet discovered why we're known as 
"Australia's foremost hi-fi authorities", call in at 
240 Elizabeth Street and you'll soon know. 

★ ★ ★ 

In both Melbourne and Sydney, our custom stereo 
systems are finding high favour with those who 
want the best possible reproduction from their 
recordings. 

For instance, the Interdyn Jason system at $238. 
This is a most popular system incorporating the 
Interdyn X50 amplifier, recent recipient of a Good 
Design Award, and the only Australian amplifier 
to receive it. Jason has a belt driven turntable of 
exceptional smoothness. The arm features auto 
return and switch off at the end of the record, a 
magnetic cartridge with diamond stylus, Interdyn 
Varby Speakers. And Jason gives brilliant per¬ 
formance from such an economically priced 
system. Matching record storage cabinets are 
available. 

★ ★ ★ 

In a slightly higher price bracket we have interdyn 
/'Concept", a fully integrated system for natural 
'music reproduction. Heart of the system is the 
Rotel 310 amplifier, the biggest seller in its class 
In Australia: together with the Connoisseur BD2 
turntable with speed change, emphatically the 
"best of British" turntables. The arm will accept 
the highest quality cartridge, and Is fitted with the 
famous Crace F8L magnetic cartridge with 
elliptical diamond stylus, and drives Celestion 
Ditton 10 speakers. These speakers are used as 
monitors in broadcasting stations throughout 
Australia. Hear Concept and you'll be astounded 
that It's only $395. 

★ ★ ★ 

And we have the recently formulated Interdyn 
Jupiter system, which sells at $779, and this is 
powered by a Lux 503X amplifier, with a Micro MR 
311 belt-drive turntable, a pair of Celestion Ditton 
15 speakers, and a Grace F8C cartridge. A superb 
system In anybody's language. 


8 TRACK BLANK STEREO TAPE FOR LESS 
THAN HALF PRICE! 

High quality Ampex tape, used by many world 
famous Japanese manufacturers under their 
own name. 400ft, 80 minutes recording time. 
You'd pay over $10 elsewhere. Buyers acclaim 
it as the best quality and best value in 
Australia. 

OUR PRICE $4.50 each, 5 tapes $20, 10 tapes 
$35. 


TRADE-INS ON ALL SYSTEMS - LEVS 
KNOW THE MAKE. MODEL. AGE AND 
CONDITION OF YOUR CURRENT SYSTEM. 

Mail Orders to Box 286, Richmond, Vic 3121. 


Australia's foremost hi fl authorities 



431 Bridge Rd., Richmond, Vic. 3121. 
Tel. 42 3762. 

260 Elizabeth St., Sydney, NSW 2000. 
Tel. 212 3722. 
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GERMAN (DIN) HI-FI 

Quality products by A TRAM 

Music as never before ... with the world's first true 
Hi-Fi cassette recorder made by 


UHER 


A totally New conception — 
designed to perform like a hi- fi reei- 
to-reel recorder, in the tradition of 
the famous Uher 4000 Reporter 
Series — Automatic reverse or 
endless play operation — 2 
programme selector switch with 
indicator — remote control for 
start /stop and programme switch 
~ automatic or manual level 
control — built-in-condenser 
microphone — lockable reporter 
type microphone stereo, with 
start /stop switch — 4 way power 
supply — automatic stop plus many 
more features. 

True frequency response 30-12.500 
Hz on standard tape cassetta 

I. 

See the TOFAL sound display at the Australian Hi-F- Audio 
Show, Koala Motor Inn, from August 9, in Sydney. 

uHER — Band recorders: Stereo home studio — Royal Deluxe or Variocord 
263. Economy model —724 Stereo 4000 series — The world's smallest HiR 
stereo recorider. CV.140 — New breed amplifier. 

PE: Dial-a-matic Hi-R turntables, amplifiers and stereo home units. 

WEGA —The new amplifier generation, panoramic control, studio look. 

Complete German systems from as low as $ 299 . Ask for our special 
reduced price during show time. 



— Wega - 

GOING OVERSEAS? 

Why bother to buy In duty free ports 
and then, have all the trouble in 
getting the equipment into 
Australia, and what about 
Guarantee Service, and Parts? 

Why not buy direct from At ram, 
save yourself a lot of bother. Ask for 
our ^ equal to less duty free — 
'^concession prices, with free 
guarantee" — Service and Parts 
supply backed by Atram's 20 years 
experience in German Hi-R, 



— Loewe — Opta 


German Hi-Fi Quality Products 
a division of 


44 Lothian St 
Nth Melbourne, 
Vic 

Ph. 329 8211 




5 McLaren St 
Nth Sydney, NSW 

Ph. 92 4177 

Available also at franchised uHER and PE agents 
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Jazz and Rock . .. 

DALY-WILSON BIG BAND. Featuring 

iKerrie Biddell. Festival stereo SFL- 

^934453. 

TTiis is another good recording job from 
Spencer Lee at United Sound, Sydney. The 
big band formed by Warren Daly and Ed 
Wilson is one of the few bands of its type in 
the world playing big band jazz and swing. 
Hie band has loosened up amazingly in the 
few years of its existence and on this LP it 
las the friendliness of the Count Basie band. 

Kerrie Biddell sings on four of the tracks. 
She has a good style, both uptempo and slow 
ballad. 

Most of the compositions on the LP are 
ocal. “City Sounds” features Kerrie and 
vinds up with an interesting trum¬ 
pet / drum duet. “CoPs Dilemma” features 
houghtful organ playing by Col Nolan. “Do 
Vie a Good Tuni”, written by Bryce Rohde, 
s a rousing foot stomper. There are very 
ew spots in the performance which aren’t 
vritten out. Hie oand swings mightily and 
oudly. This is wonderful young man’s 
azz/rock. (G.W.) 

★ ★ ★ 

200 MOTELS. Frank Zappa and the Mothers 
of Invention. United Artists stereo SUAL- 
934326 / 2. 

The Mothers had the Royal Philharmonic 
)rchestra along on this date, which almost 
seems worth mentioning. Some of the tunes 
ire from the soundtrack of a movie written 
ly Zappa. Zappa wrote the songs, too, in 
notel bedrooms, hence the title of the 
ilbum and film. Anybody who spent several 
^ears staying at motels should be forgiven 
or having a disenchanted view of life. 

Zappa gets even with songs “I’m Stealing 
he Towels”, “The Sealed Tuna Bolero” and 
‘Dew on the Newts We Got”. 

Hie sounds are violent, so are the 
situations portrayed by Zappa. 

Zappa is the leading rock music satirist, 
le takes a cliche and turns it into something 
grotesque. He usually manages to swing as 
le plays his way through this musical 
.illiput. (G.W.) 

★ ★ ★ 

HICAGO. CBS Records stereo S4PB 
220501. 

There are four LPs of music in this 
landsome boxed set. You also get a book of 
lictures and a wall poster of Carnegie Hall, 
^lew York, where the music was recorded, 
i^aste the picture on the wall, load up the 
leek, turn up the volume and wheel Instant 
Carnegie Hall. One problem is the lack of 
lutomatic coupling on the discs — an an- 
loying feature of far too many multiple sets 
hese days. 

dlhicago are one of the few groups to make 
I success of combining the instrumentation 
>f jazz with the immediacy of rock and roll. 

The seven-piece instrumentation — reeds, 
rumpet, trombone, guitar, bass, piano and 
Irums — looks like a traditional New 
Orleans line-up. Hie difference is in ttie 
iromotion of the guitar to a lead instrument 
md the relegation of the reeds to colour 
vork most of the time. There is also more 
singing than you would ever get from a jazz 
’roup. 

Chicago play their own things most of the 
ime. Robert Lamm, the pianist, Terry 
ECath, the guitarist, composed most of them. 
\ five-part version of “It Better End Soon” 


is the most ambitious performance. It fills a 
whole LP side. 

Hie LPs were made during a concert 
season. Chicago were playing to a live 
audience. Although most of the numbers 
have been performed before at studio 
sessions, the live audience encouraged 
inspired improvisations from the group. 

J&me of the best tracks are “Mother”, 
“Colour My World”, “Flight 602” and 
“Does Anybody Really Know What Time it 
is?” (G.W.) 

★ ★ ★ 

DEAD FOREVER. Buffalo. Vertigo stereo 

6357 007. 

Hie Phonogram people got quite carried 
away when they recorded this group at 
United Sound, Sydney and persuaded the 
Vertigo (London) people to allow them to 
release it on their label, noted for heavy 
rock. The instruction on the label says that 
the record should be played loud. If you 
have the taste for that sort of thing, go 
ahead. The disc has been balanced so that 
the two lead singers Dave Hce and Alan 
Milano, have a value equal to Paul Balbi’s. 
drums, equal to Peter Wells’ bass, equal to 
John Baxter’s guitar. Thus it needs volume 
(or stereophones) to bring the individual 
lines up to a sound level at which they can 
be sorted. 

It’s a musical approach which sounds dull 
to start with but gains from repetition. Hie 
music is basically for dancing. 

Most of the tunes are originals, they are 
blues-oriented ditties about gentlemen 
whose women “done gone ’way.” “Suzy 
Sunshine” which Buffalo used for an assault 
on the charts, sounds on the muddy side. 
“Pay My Dues” has a clever sound effects 
opening. “I’m a Mover” builds in intensity 
and gets the party moving. “The Ballad of 
Irving Fink” features a dominating figure 
played on the bass. Spencer Lee was the 
recording engineer. (G.W.) 

★ ★ ★ 
SIXTEEN DIXIELAND GREATS. Bob 

Barnard's All-Star Jazz Group. Axis 

stereo 6014. 

Barnard is one of the world’s great jazz 
trumpets and you can hear him on this 
superb selection on the low-priced Axis 
label. The session was recorded at the EMI 
studios in Sydney. Members of the group 
were Bob Barnard on trumpet. Norm Wyatt 
(trombone), Claire Bail (clarinet), Bill 
Benham (piano), Ron Carson (banjo), Ed 
Gaston (bass) and Laurie Thompson 
(drums). 

Hie repertoire is made up of the old 
favourites, “Muskrat Ramble”, “St. Louis 
Blues”, “Basin Street” even “T^e l^ints”. 

Bob’s improvisation is impeccable. Claire 
Bail on clarinet lends a Benny Goodman 
jam session sound to the occasion. (G.W.) 
★ ★ ★ 
SATURDAY MORNING MOVIES. Stray. 

Transatlantic stereo STAL-934447. 

Hie theory behind this album seems to be 
that as there are no Saturday morning 
movies to help you forget childhood realities 
you might as well listen to the hard rock of 
Stray. 

It doesn’t follow that rock music is as 
interesting a fantasy world as those old 
MGM movies with hundreds in the chorus 
line. Just to remind you there’s an old movie 
still on the cover. Stray play and sing about 
the world of unemployment and crashed 
hopes for the young. “Queen of the Sea” and 
“Our Song” are samples. (G.W.) ® 
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LUXMAN SQ 505X — “reproduction is excellent*’ 

Latest addition to range delivers 30 watts per channel at less than 0.04% 
distortion. The main amplifier employs integrated circuits,and the speakers 
are direct coupled to improve damping factor and power bandwidth at 
lower frequencies. 



TTie Luxman SQ505X Integrated Stereo 
Amplifier has a modem appearance. Hie 
overall dimensions are 6-5/ 16(h) x 17%(w) 
X 10-9/16(d) inches (160mm x 450mm x 
268mm). Hie cabinet is walnut veneered 
plywood, while the front panel has a satin 
chrome finish. 

Facilities on the front panel include a DIN 
socket for input and output of a second tape 
recorder, along with a toggle switch to allow 
selection of Tape 1 or Tape 2. 'There is also a 
toggle switch labelled *'attenuate” to 
temporarily lower the output level while a 
telephone is being answered, etc. 

Main or remote speakers can be switched 
via two more toggle switches. There are 
also toggle switches for bass cut, treble cut 
and bass boost. A stereo phone jack is 
provided. 


As well as the normal bass and treble 
controls, there are two rotary switches to 
vary the bass and treble control roll off 
frequencies. With both of these controls 
switched to “defeat” the response of the 
amplifier is flat and the tone controls have 
no effect. 

At the back of the unit there is a switch to 
allow selection of 30k, 50k or 100k input 
impedance to phono 1. Phono 2 input im¬ 
pedance is set at 50k. There are 22 phono 
type sockets at the back for the various 
input and output requirements. 

In our tests of the unit we were able to 
verify the manufacturers specifications in 
all respects. Power output was 30 watts 
RMS per channel, with both channels 
driven, for 0.04% distortion. At onset of 
clipping we recorded 50 watts per channel. 


In both cases this was across 8-ohm loads. 
The power bandwidth (0.04%, -3dB) is 5Hz 
to 50kHz. Frequency response was verified 
as being lOHz to 50kHz at less than >ldB. 
Signal to noise ratio via the auxiliary input 
was better than 80dB, while via the {diono 
input we recorded 60dB. 4 

Tone control range varied with the roll off 
setting mentioned earlier. Treble range at 
lOkHz wifii the roll off set at 6kHz was 
-l-12dB -12dB, while the bass range at lOOHz 
with roll off at 600Hz was also 4*12dB-12dB. 
The attenuate switch dropped all 
frequencies 20dB. The treble cut filter 
b^ins to act at 6kHz and has a -6dB per 
octave slope. Likewise the bass cut has a 
-6dB slope below 70Hz. Channel separation 
was measured at lOOHz, IkHz and KMcHz, 
with the results being 60dB, 60dB and 50dB 
respectively Residual noise was less than 
ImV. 

Hie removal of four screws on the un¬ 
derside of the unit allows one to dide the 
cabinet away. The layout is good, there is 
ample space and all boards are well 
secured. The output transistors are 
mounted on T shaped heatsinks, the “top” 
of the T being exposed to ambient at Ae 
back of the unit. Hie main amp boards are 
situated directly behind the output tran¬ 
sistors on the opposite side of each heatsink. 
Part of the cabinet is cut away directly 
above these heatsinks and a black grille 
inserted to allow ample ventilation. There is 
also ventilation under the heatsinks to allow 
airflow. 

A listening test, using familiar speakers 
and source material, proved what a superb 
unit this is. The user has complete control, 
and reproduction is excellent. For $366 
(suggested retail price) one would expect 
this unit to be better than average, and it 
certainly is. 

The Luxman SQ505X is distributed in 
Australia by International Dynamics 
(Agencies) Pty Ltd, 23 Elma Road, North 
Cheltenham, 3192. Correspondence to PO 
Box No 205 dlheltenham (G.N.). 


Sydney wholesaler enters 
components retail field 

JOHN CARR & CO PTY LTD, who have 
been widely known for over 40 years as 
wholesalers of electrical insulation 
materials, has expanded its activities by 
entering &e electronics components field. 
'I^e company will operate at all levels and 
its activities will include importing^ 
manufacturing, wholesaling, and retailing: 
Retailing will be carried out from a new 
self-service showroom and by mail order. 
Hie company premises are situated at 405 
Sussex Street, Sydney, and the entrance to 
die showroom is from a courtyard off Little 
Hay Street. The postal address is PO Box 39, 
Haymarket, Sydney, NSW 2000, and the 
telephone number is 211 5077. 

General manager Mr V. L. Stanton has 
advised that his company has been aware 
for some time that many items previously 
supplied by them to large manufacturers 
are also of interest to the smaller user, and 
particularly the home constructor. These 
items include transformers, bobbins, lacing 
cords, dial drive drums, pulleys, springs 
and cords, as well as the company’s com¬ 
prehensive range of electrical insulating 
sleeving, tapes, clothes and papers. 


WHY SETTLE 

THE BEST COSTS ONLi*' $5-05 



BIB-GROOV KLEEN 
Modtrn Automatic 
Rocord Claantr 


•Permanent, instant, mounting. •Adjustable counterweight eliminates 
turntable slowdown. •Angled arm gives perfect tracking. •No need for 
fluids—laboratory tests prove liquid is unnecessary. •Arm rest solves "what 
to do with it" problem between records. •Instantly replaceable brush and 
roller. •Silent operation—no annoying acoustic noise. •Fits all turntables. 


Sole Australian Distributors for BIB AUDIO ACCESSORIES 

I erau3 Industries pty. ltd. 

I .’66 Hdv Stieet SUBIACO W A 6008 


J 
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Kenwood cassette deck with Dolby noise reduction 


New high performance cassette deck features Dolby type-B Circuitry also 
Dias switching to suit regular, low noise and chromium dioxide tape. 


The Kenwood KX-700 stereo cassette deck 
is aesthetically appealing. Overall 
dimensions are 15*'2(w) x 4%(h) x 
ll%(d) inches. A teak veneered surround is 
complemented by formed plastic top and 
bottom panels. Tlie control panel is satin 
chrome finished with black lettering. 

There are seven piano key controls 
situated in a well directly in front of the 
cassette well. These controls are in¬ 
terlocked. Four slide pots allow record and 
playback levels to be adjusted. 

The cassette well lid has a tinted acrylic 
window. Adjacent to the cassette well are 
the three bias select pushbuttons, with two 
toggle switches for Dolby on-off and power 
to ttie right of these. 

The two VU meters are situated under a 
masked and tinted acrylic insert. Windows 
in this insert also reveal orange Dolby and 
Record indicator lights, and a three digit 
resettable counter. The insert is inclined 
toward the user to allow the VU meters to be 
viewed easily. The meters are calibrated -20 
to -f-3VU and they are well lit. Points on the 
scale labeled “DL** indicate the recording 
level for optimum results when Dolby is 
used. 

A stereo phone jack is provided. There 
are large jacks for left and right channel 
micnmhones. Four phono sockets are 
provided at the back of the unit for line input 
and output. 

We checked the manufacturer’s 
specifications using regular and chromium 
tape, and with and without Dolby. The 
manufacturer does not quote references for 
these measurements so we assumed the 
generally accepted levels and extremes. 

Overall record-play frequency response 
was measured with the record input level at 
-20VU. For chromium tape we verified the 
claimed response from 25Hz to 16kHz 
(i3dB), however with regular tape the 
results were not nearly as good. This may 
have been due to misadjustment of the 
factory-set record bias level for regular 
tape. 

Signal to noise was measured for a IkHz 
sinewave input and recording level OVU. 
Off chromium tape our figure was 48dB with 
Dolby off and 50dB with Dolby. The 
manufacturer qotes 58dB with Dolby, but 
we detected some residual hum and noise 
even when the unit was played without tape, 
and it would appear that this was re¬ 
sponsible for the poorer figures. Signal to 
noise ratio off regular tape was 46dB without 
Dolby and again 50dB with Dolby on. 

Distortion was verified as less than 2%. 
Separation between tracks was measured 
for lOQHz, IkHz and lOkHz at 42dB, 42dB 
and 40dB respectively. The recording level 
for both of these tests was OVU. 

'^e tape transport seems to be very 
reliable. As mentioned earlier the controls 
are interlocked in the usual manner. The 
fast forward and rewind modes can be 
switched as quickly as one is capable 
without any sign of tape lag or jerk. There 
are auto stop facilities included. If the tape 
jams or reaches the end, the unit will switch 


off approximately five seconds later 
regardless of mode. The resettable counter 
is extremely accurate, enabling us to play 
back tracks in exact synchronism with the 
disc from which they were recorded. 

The interior of the unit is well laid out and 
all wiring is tied down. There are three 
printed wiring boards. The motor is situated 
well away from the boards in the back 
left-hand corner. There is a cooling fan on 
the motor, and ventilation slots in the 
plastic bottom panel. 

Using the unit in conjunction with a high 
quality solid state amplifier, we dubbed 
some music tracks off some familiar discs 
and compared them on playback with the 
originals. With the Dolby circuitry disabled, 
the reproduction was very close to the 


original, although as one would expect the 
hiss level was noticeable on quiet passages. 
When the Dolby facility was used the aud¬ 
ible noise level was reduced very markedly, 
and it became virtually impossible to pick 
the dubbing from the original. The residual 
noise and hum did not seem to be as 
noticeable as the instrument tests had led us 
to expect. 

Although the sample unit tested appeared 
to have a hum and noise problem, and a 
slight misadjustment of the recording bias 
for normal tape, our reaction to the KX-700 
was on the whole very favourable. It is 
certainly a very high performance 
machine, and the Dolby-B circuitry is very 
effective in reducing noise introduced by 
the tape itself. 

The suggested retail price for the KX-700 
IS $299.00. Enquiries should be directed to 
the Australian distributors for Kenwood 
Jacoby Mitchell Ltd, of 215 North Rocks 
Road, North Rocks, NSW. (G.N.) 



S'-' 


MULTIMETERS 


MODEL C-1000 POCKET MULTIMETER 
1000 ohms per volt. AC volts: 0-10, 50, 250, 1000 DC 
volts: 0-10, 50, 250, 1000. DC current: 0-100 mA. 
Resistance: 0-150K ohms (3K centre). Two colour 
scale. Range selector switch. Dimensions: 3 V 2 X 2^4 x 
1 inch. 

Price $6.95, postage 30c 
MODEL 200 H MULTIMETER 
20,000 ohms per volt. DC volts: 0-5, 25, 50, 250, 500, 
2500 ( 20,000 o.p.v.). AC volts: 0-15, 50, 100, 500, 1000 
(10,000o.p.v.). DC current: 50 uA., 2.5 mA., 250 mA. 
Resistance: 0-60K/6M ohm (scale centre 300, 30K 
ohm). Capacitance: 10 pF. to 0.001 uF./ 0.001 uF. to 
0.1 uF. DB. scale: —20dB. to plus 22dB. Size: 4 V 7 x 
3 V 4 X IVs inch. 

Price $ 12 . 95 , postage 30c 
oAAAn u model OL-64DMULTIMETER 
20,000 ohms per volt. DC volts. 0.025, 1, 10, 50 250 
500, 1000 (at 20K o.p.v.), 5000 (at lOK o.p.v.). AC 
volts: 0 10, 50, 250, 1000 (at 8K o.p.v.). DC current: 50 
" Resistance: 0 

3MB 40 megohms. DB. scale —20 to plus 


HAM 


Capacitance: 250pF. to0.02 uF.Inductance:0-5000 H 
Size: 53/4 x 4V8 x m In. 

Price $19.95, postage 30c 
NEW MODEL USOOO 

Overload protection. Shockproof movement. 
Polarity switch. DC volts. 0-025, 1, 25, 10, 50, 250, 1000 
(20K o.p.v.). AC volts: 0-2.5, 10, 50, 250, 1000 (5K 
o.p.v.). DC current: 1 mA., 25 mA., 500 mA. and 10 
amp. AC current: 10 amp. Resistance: 0-50 Megohm 
(centrescale50), R x 1 , lO, 100, IK, lOK. DB. scale: — 
20 to plus 10, plus 22, plus 35, plus 50dB. 

Price $34.50, postage 40c 
MODEL ASIOO/DP HIGH SENSITIVITY 
MIRROR SCALE 

100,000 Ohms per volt DC. Mirror scale, protected 
movement. DC volts: 3, 12 , 60, 120, 300, 600, 1200 
(lOOK o.p.v ). AC volts: 6, 20, 120, 300. 600, 1200 (lOK 
o.p.v.). DC current: 12 uA., 6 mA., 60 mA., 300 mA., 
12 amps. Resistance: 2K, 200K, 20M, 200 megohm. 
Decibels: —20 to plus 63 dB. Audio output: 6, 30, 120, 
300, 600,1200 volts AC. Size: 7 V 2 x SV7 x 23/4 Inch. 

Price $34.50, postage 75c 


RADIO 

SUPPLIERS 

MAIL ORDER SPECIALISTS 


323 Elizabeth St. (2 doors from Little Lonsdale St.ji 
Melbourne, Vic. 3000. 'Phones: 67 7329, 67 4286. 
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Low-cost closed-circuit television camera 


Aclosed<ircuitTVcamera with built-in viewfinder is available for less than 
$1000 with standard accessories from Magnecord Sales and Service. 



Manufactured in Japan, the Concord NEl- 
17 CCTV camera is designed and 
engineered to meet highest quality stan¬ 
dards for total performance. Rugged 
construction and all solid-state electronics 
with silicon transistors ensure reliable, 
maintenance-free use for heavy duty ap¬ 
plications in business, education and in¬ 
dustry. The high-resolution camera 
provides its own sync, and is suitable for 
single camera use or multiple camera 
operation. 

Other performance features of the NEI-17 
include: built-in selector switch for elec¬ 
tronic or manual light compensation to 
maintain consistent recording quality; high 
resolution for excellent picture contrast and 
definition; highly sensitive model 7262A 
vidicon tube for long life and continuous- 
duty applications; standard C-mount for 
interchangeability of standard lens; ad¬ 
justable vidicon tube control for close-up 
focusing within lin; in-built Sin electronic 
viewfinder for correct composition and 
definition; high signal output to permit long 
distance connection between camera and 
video tape recorder without additional 
amplification. 

Included in the basic $1000 equipment 
would be a heavy-duty Samson tripod with 


We train 

radio enthusiasts 
. who want to 
become experts 



TECHNICAL CORRESPONDENCE COLLEGE 


159 Flinders Lane, Melbourne, 3000. 383 George St.. Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 
89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me. free and without obligation, full details of your 
courses in Radio For Amateurs and Electronics. 

Mr., Mrs., Miss. 

Address. 

. .Age. 

STC491 sales counsellor will call 


We can make you the person to whom 
people will look to when they have a 
radio problem. We can help you become 
an expert in the theory and practice of 
modem radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by tal^g a 
Stott’s correspondence course. 


Radio for Amateurs Course: 
From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Cert&cate: 
Gives you the backgroimd knowledge and 
the skills you need to pass the PMG exams 
and get your Certificate of Proficiency. 

Also available-Stott’s Courses 
in Electronics. 
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elevator and dolly, a zoom lens 22.5 to 90mm 
f / 1.5 and either a wide-angle lens 12.5mm 
f 1.4 or a telephoto lens 150mm f / 3.2. The 
tripod has two-section legs, l»/^in and l.in 
diameter, and a l%in diameter elevator 
with an 18in rise. The dolly has hinge pins to 
anchor the tripod legs in recesses in the 
dolly arms. The prices (without tax) of the 
individual items are: camera with 
viewfinder, $424.60; tripod, $163.90; dolly, 
$60.50; zoom lens, $264.00; wide-angle lens, 
$70.40; telephoto lens, $71.80. 

Other Concord CCTV accessories 
available include two motorised pan / tilt 
units with remote control ($506 and $748), a 
motorised pan / tilt / zoom unit ($1078), an(j 
a remote controlled zoom lens 22.5 to 90mm 
f/ 1.5 ($748). 

Full information about the Concord range 
of closed circuit television equipment, in 
eluding the NEI-17 camera, can be obtainec 
from Magnecord Sales and Service, 27( 
Castlereagh Street, Sydney, 2000. (J.H.) 


Underwater television 
system from Japan 

An advanced diver-held under-sea 
television system, manufactured in Japai 
by Ikegami Tsushinki Co Ltd, is nou 
available in Australia through Australia! 
Video Engineering. 

The ITC model DV-200 underwater T\ 
camera system is designed to be used foi 
underwater surveillance at depths down t( 
200m. The camera head is in a water-ti^' 
carrying case, and comes complete witl 
vidicon, illumination lamp, and a 50m lon{ 
25-core cable with waterproof connectors 

The totally waterproofed deck contro 
unit includes a 9in picture monitor. It has i 
water leakage alarm and remote camen 
controls for beam, focus, target and iris 
Several remote monitors can be attached s( 
that individual group observation is 
possible for educational or conference use 
Video signals from the underwater earner* 
can be recorded and replayed using a vide( 
tapjB recorder which is available as ai 
optional extra. 

Detailed specifications and the price o 
the DV-200 may be obtained fronr 
Australian Video Engineering, 7 The 
Crescent, Annandale, NSW 2038. 



Camera head of the DV-200 system 



















The Akai SW-35 speaker enclosure has a 
modern appearance. The front of the en¬ 
closure is finished with anodised aluminium 
sheet, with a plastic insert surrounding the 
speaker opening. The actual enclosure is 
made from walnut veneered plywood. The 
overall dimensions are 6.8 (w) x 17.2 (h) x 
10.8 (d) inches, (170 x 430 x 270 mm). The 
speaker has a 5V4 inch flange diameter, and 
a voice coil impedance at 400Hz of 8 ohms. 
The term “Jet Stream” relates to the fact 
that the enclosure is a labyrinth type 
utilising a relatively long path from back to 
front to reinforce the bass response. 

Akai quote frequency response as 40Hz to 
18kHz with no references, and maximum 
power input as 15 watts (music power). The 
resonant frequency of the sample en¬ 
closures reviewed occurred at ap¬ 
proximately 80Hz. From 80Hz to 8kHz the 
response remained relatively flat, while 
above 8kHz it began to drop. Below 40Hz we 
detected slight flutter of the high frequency 
cone at m^ium volume levels. We com¬ 
pared the speakers with another familiar 
pair of equivalent size, using music 
program material. The Akai enclosures had 
a notable prominence in the middle of the 


spectrum, and less output at the upper 
treble register. Acoustic efficiency of the 
Akai systems was quite good, however. 

Nevertheless when used with amplifiers 
incorporating bass and treble boost, these 
enclosures would be capable of very 
pleasant reproduction, and their efficiency 
would make them quite suitable for modest 
power applications such as smaller power 
amplifiers and most tape recorders. 

Akai SW-35 speaker enclosures are 
available ex stock in Australia and are 
distributed by Akai Australia Pty Ltd, 276 
C^stlereagh Street, Sydney, NSW, 2000. 
(G.N.) 


lew s^ing for Audiosound amplifiers 

Audiosound Electronic Services has announced a new look series of the 
-D 30 amplifiers, designated Mkll, and replacing previous models in this 
fange. 

Whilst the most significant change is in 
appearance, (see top photograph), the new 
models have an 18^ / octave low-pass 
Butterworth filter to remove excessive 
scratch and noise from tapes and records. 
Other features (such as direct coupling, no 
electrolytic capacitors in signal circuits, 
low peak distortion, etc) have been retained 
together witti plug-in module construction 
for rapid servicing. The price of the new LD 
30 Mk II is $286 (inc sales tax) compared 
with $255 for the earlier models. 

The lower photograph shows two LD 30 
amplifiers and four Motets loudspeaker 
systems which were recentiy designed and 
supplied by Audiosound to the School of 
Architecture, Institute of Technology, 
Sydney. The Motet-S system was design^ 
to give extreme portability for on-site 
testing and acoustic measurements in small 
environments. The free field response curve 
is+6dB from 45 to 20,000Hz. As this system 
was intended specifically for this ap¬ 
plication, it is not intended to release this 
model for general sale in its present form. 

However, Audiosound Electronic Ser¬ 
vices wiU manufacture these units against 
special order for those who may have a 
particular need for a loudspeaker of this 
type. 

Further information on the LD 30 Mk II 
may be obtained from Audiosound Elec¬ 
tronic Services, 35 Heather Street, Collaroy 
Plateau, NSW 2098. 




BULGIN 


Battery Holders 

Are available to suit 
ALL the REGULAR Size 
BATTERIES 



Utt Not: B.3, BX B.I 


Base and Panel Mounting 

for E.R. 1015: Bll, 12 & 13 
E.R. 1035: Bl. 2, 3 & 7 
E.R. 1050: B6. 10, 16. 17 
& 18 

©sooeeeooeeeooeeeooee 


Bulgin Fuse Holders 



List No. F.317 or F.318 


Flush fitting panel mounting fuse 
holders. Cat. F.317 1" x i" fuses, 
Cat. F.318 li" X i" fuses. Rating: 
5 Amp at 250 Volts. 



List No. F.330 


NEW fuseholder 
mounts direct on 
printed circuit 
board. Fuse size 
5mm X 20mm. 
Screw-in fuse cap, 
silver plated 
solder contacts. 


Full Particulars on Request 


VIC: 483-499 Victoria St, West Melbourne. 
Phone: 329 9633. 

NSW: Sydney. Phone: 929 8066. 

WA: Perth. Phone: 49 4919. 

OLD: L & BOUGHEN & CO, Auchen- 
flower. Phone: 70 8097. 



BULGIN BATT. HOLDERS EA8/72 

Name.... 


Address. 
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2 STATIONS 

$12.95* 


3 STATIONS 

$18.75* 


4 STATIONS 

$24.50* 


‘Suggested retail price only, complete with battery. 


SPECIFICATIONS 

Circuit—2 station— 

2 transistor 
solid state. 

3, 4 station— 

3 transistor 
solid state. 

Station_Push button^ 

control press talk system. 

Output — 50 mW. 

Speaker—2^/4" dynamic, both 

master & sub stations. 

Case—two tone plastic for 
desk or wall use. 

Battery — 1 standard 9 volt. 

Size —4" H X 3" W X 1%" D. 

AVAILABLE FROM 

SOLE 

AUSTRALIAN 
AGENTS 

« CO. prr. WTO 

adelaide brisbane 
hobart melbourne 
Perth Sydney 


NEW ALL-TRANSISTOR STEREO AMPUFIERS WITH 
IN-BUILT AM. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 40 WATTS — RMS 


SPECIFICATIONS; 

20 watts per channel R.M.S. Total 
output 40 watts R.M.S. 

FREQUENCY RESPONSE: 

From 20 cycles to 20,000+Idb. 
HARMONIC DISTORTION: 

Less than than 1 per cent at rated out¬ 
put. 

HUM AND NOISE: 

Aux. 70db. Mag. >0db. 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv 
SPEAKER IMPEDANCE: 8 Ohms. 
EQUALISED: Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s + 12db Treble 10 kc/s 
12 db. ” 

LOUDNESS CONTROL: 

./U c / s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 

RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER: 
Record or play back with din plug 
connection. 

PROVISION FOR HEAD PHONES: 
With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16V2lh X 5V3ln x IVIn deep. 

TUNER: 

This unit "Is supplied with a" transistor 
tuner with a coverage of 530 to 1,600 K.C. 
Calibrated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with tansistor 
switching protection for output tran¬ 
sistors, 26 silicon transistors plus 5 
diodes are used. 




$11100 

Plus Freight (cabinet extra) 

AMPLIFIER ONLY. Specifications as 
above but with the added feature of front 
panel switch which allows selection of 
two speaker systems. 


$ 139.00 Plus Freight 

(cabinet extra) 

Model 0300/ 20/T (with Tuner) 


Model C400/20 


Cabinets for above In teak or walnut with metal trim, $10 extra. 


THE NEW MAGNAVOX 8-30 SPEAKER SYSTEM 

COMPLETE SYSTEM: (1.4 cubic ft.) IN WALNUT OR TEAK VENEER, OILED FINISH, 
(Regret no mall orders for complete system.) — $60.00. 

SPEAKER KIT; (Less cabinet.) COMPRISING 1 8/30 SPEAKER, 2 3TC TWEETERS, 1 3" 
TUBE, 1-4or 2 mfd. CONDENSER, INNERBOND AND SPEAKER SILK, AVAILABLE IN 8 OR 
15 OHMS. $29.50 Postage $1.50 extra. 


PI ACCIP DAnin 245 PMRAMAm ROAD, 

ULilOOl V Uni/11/ HABERFIELD NSW PHONE 798 7145 
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COMPACT HEAVY DUTY RELAYS 

E.S. Rubin & Co has announced the availability of two new series of relays 
manufactured by PASI of West Germany. 


Series PS compact heavy-duty relays are 
fitted with 1,2 or 3 high-current changeover 
contacts and come in two basic types: type 
PS / GD for connecting into matrix board or 
printed wiring board (2.5mm pitch), and 
type PSGD/ SK which plugs into a special 
socket. Both types, which are otherwise 
identical, are available in AC and DC coil 
versions with operating voltages from 6 to 
220V. 

Brief technical data for the PS relays are 
as foUows: operating power — pull-in, 1.2W 
DC, 2.5VA AC; maintain, 0.55W DC, 2VA 
AC; Ampere-turns, 219 DC, 346 AC; 
operating time, 13-24ms DC, 6-14ms AC; 
release time, 12-20ms DC, 7-20ms AC; test 
voltage between coil and body, 2kV DC and 
AC; life expectancy, not less tiian 30-million 
operations; contact ratings — power, 44W 
at 220V to 120W at 30V DC, 1.2kW AC; 
voltage, 250V DC and AC; current, 6A DC 
and AC; test voltage between contacts, 
2.5kV. 

The board-relay type 5200 is a miniature 
unpolarised DC relay specially constructed 
for direct mobnting on printed wiring 
boards of 2.5mm pitch. It is available with 
operating voltages from 6 to 60V, and 
measures only 30.1mm long x 22.4mm wide 
X 10.3mm hi^. 

Brief specifications of the 5200 are: 
number of contacts, 4 change-over; max 
operating fr^uency, 50 o^rations/'sec; 
max mechanical life, 10-million operations; 
test voltage, contact to contact and contact 
to coil, 750V 50Hz for Is; operating time, 
approx 4.0ms; release time, approx 1.5ms; 

Electronics slide rule . . . 




This handy pocket-sized 4%in diameter 
circular slide rule has been specifically 
designed for the use of radio and elec¬ 
tronics engineers, it has scales to enable 
the following functions to be speedily 
calculated: surge impedance — resonant 
frequency — inductive reactance — 
capacitive reactance — wavelength/- 
frequency conversions — dB levels. The 
device has been strongly constructed of 
heavy gauge plastic material and is supplied 
with plastic carrying wallet and instruc¬ 
tions. The price is $7.00, post free, from 
Watkin Wynne Pty Ltd, 'W Box 392, Crows 
Nest, NSW 2065. 


max switching voltage, 250V; max switch¬ 
ing current, 2A; max switching capacity 
at 150 to 250V, 75VA, at 30 to 150V, 30VA, at 0 
to 30V, 45VA; max switching capacity at 150 
to 250V and operating up to 50 operations- 
second, 20VA. 

Further information may be obtained 
from E. S. Rubin & Co Pty Ltd, PO Box 143, 
Crows Nest, NSW 2065. 


TRADE RELEASES — in brief 


Solid-state video monitors; manufactured by 
Electrohome, Canada, are offered with Sin, llin and 
23in screen sizes with a lOMHz performance and a 
variety of standard features including separate sync 
input, underscan, VTR time constant switch, etc. 
Cabinets are constructed of heavy gauge metal 
components. Rack units are finished in blue, and the 
table model has a base in the same blue with a com¬ 
plementary beige case. Graphics on all models are in 
easy-to-read white. A panel designation strip lights 
when the monitor is on. 

AWA Rediffusion Pty Ltd, PO Box 96, North Ryde, 
NSW 2113. 

Vidicons and image pick-up tubes. A comprehensive 
range has been introduced by Siemens for TV studios, 
industry and home receivers. Special versions are 
available for particular applications such as night 
vision TV, surveillance systems, and computer 
character reading. 

Siemens Industries Ltd, 544 Church Street, Rich¬ 
mond, Vic 3121. 

Schottky TTL ICs, 82S series, feature PNP inputs 
and outputs clamped by Schottky diodes. Designed and 
develoi^ by Signetics Corp, USA, the new TTL cir¬ 
cuits employ full Schottky-barrier-diode clamping to 
achieve ultra-high speeds previously attainable only 
with emitter-coupled logic, yet they retain the 
desirable features of (and are completely compatible 
with) most popular saturated logic circuits. Typical 
propagation delay of 82S circuits is 3ns per gate, and 
power dissipation is 20mW per gate. 

The 82S series initially includes 16 members :82S30, 
31 and 32,8-input digital multiplexers; 82S33 and 34, 2- 
input 4-bit digital multiplexers; 82S41, quad exclusive 
OR element; 82S42,4-bit quad exclusive NOR element; 
82S50 binary-to-octal decoder; 82S52, BCD-to-decimal 
decoder; 8^62, 9-bit parity generator and checker; 
82S66 and 67, 2-input 4-bit ^gital multiplexers; 82S70 
and 71, 4-bit shift registers; 82S90, high-speed 
presettable decade counter; 82S91, high-speed 
presettable binary counter. 

Tecnico Electronics, PO Box 12, Marrickvilie, NSW 
2204. 

Lithium organic batteries will be manufactured and 
marketed throughout the world by P.R. Mallory & Co 
Inc, USA, under the patents and technologies of 





I CAPACITORS I 


POLYCARBONATE CAPACITORS 

Close tolerances, high stability 
and very low leakage. 

All 63V dc 


0.47uF ± 5%$1.20; ± 2%$1.40 
1.0 uF±5% 1.40: ±2% 1.75 
2.2 uF±5% 1.75; ±2% 2.20 
4.7 uF±5% 2.60; t 2% 3.20 
l0.0uF±5% 3.90; ±2% 4.90 
l5.0uF±5% 5.75: ±2% 7.20 
22.0uF±5% 7.75; ±2% 9.80 


± •%$ 1.95 
±1% 2.30 
± 1% 2.85 

± •% 4.30 

± 1% 6.60 
±1% 9.65 

± 1% 12.95 


Other values available 

SPECIAL designed for CAPACITOR 
DISCHARGE IGNITION SYSTEMS 

0.5 uF$l.45 (size If in x J in) 

1.0 uF$ 1.70 (size 2 In x J in) 

2.0 uF $2.30 (size 2 In x I in) 

Available from; 

ANELCO ELEaRONICS 

18 Chandada St. Seaview Downs S.A.5049 

J. H. MAGRATH & CO. PTY. LTD. 

206 Lt. Lonsdale St. Melbourne Vic. 3000 

and all GOOD components stores. 

Post and packaging $0.30 on all orders. 
Quantity prices on request. Trade in¬ 
quiries welcome. 


COUNTER/TIMERS 



32MHz (Typical 45MHz) 

$590.00 and TAX WHERE APPL. 

. EIGHT FIGURE DISPLAY . <0MU MAX 
SENSITIVITY . ELECTRONICALLY 
CONTROLLED CRYSTAL OVEN . 
ACCURACY ONE PART IN 10*. FULLY 
INTEGRATED . STABILIZED POWER 
SUPPLY. GLASS FIBREROLLERTINNED 
P.Cs. . SUPERB WORKMANSHIP . 

attractive two-tone blue case 

COMPREHENSIVE INSTRUCTION 
MANUAL . SUPPLIED TO H.M. GOV¬ 
ERNMENT INDUSTRY LABORATORIES 
AND TECHNICAL SCHOOLS 
THROUGHOUT THE WORLD. 



18 CHANDADA ST. SEAVIEW DOWNS 
TEL. 982973 iJ(. 5049 
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NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

CARBON RESISTORS 

Current t5rpe resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. ^ and 1 watt 
$1.50 per 100 Post 30c Exti*a 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

|1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS ft THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pre-set etc. 

$1.50 per doz. Post 50c extra 

REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


NEW BATTERY OPERATED BURGLAR OR 
DOOR ALARMS AT HALF PRICE 

These alarms operate on two l%v batteries which are sup¬ 
plied and are suitable for mounting on doors, windows, 
drawers etc and give a very loud signal when set off. 

11.95 Post 25c 



At last a breakthrough in the cost for 
high quality portable radio transceivers 
of the walkie-talkie hand-held type. We 
are introducing and offering for sale a 
fully PMG approved 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240KHz operation with switch 
provision for two additional channels, 
tone call signal, background noise 
squelch control, battery voltage in¬ 
dicator, steel case with separate cover, 
good for five miles distance com¬ 
munication under average field con¬ 
ditions, with penlite cell-batteries for 
ONLY $39.95 PER UNIT, FULLY GUARANTEED. 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing 65c 


6WR MK V 12 Watts RMS $9.90 
8WR MK V16 Watts RMS $10.75 
lOWR MK V 16 Watts RMS $11.50 
12WR MK V 16 Watts RMS $12.50 
8-30.30 Watts RMS^ $18.50 
3TC Tweeters $3.75 


SPEAKER SPECIAL 
Imported Tesla 8” 
Speakers. 8 ohm imp. $4.75. 
Post and Packing 65c. 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 

OPERATION 3 speed turntable with ceramic 

stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. 

Turntable and motor separate $4.50 



21 WATT P. A. AMPLIFIER — MIXER 

>1:. i- 

As featured in June issue Electronics-Aust. 




4 • • • • 


complete kit 
of parts. 

$57.00 


Post Extra, 


Wired & Tested $10.00 extra 


NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cabinet 
containing four 8” Rola Speakers Imp. 8 ohms. 

$37.50 REGRET NO MAIL ORDERS 


NEW GARRARD RECORD CHANGERS 
MODEL 1205 

4-speed manual or automatic operation fitted with 
Garrard Crystal Pick-up. $25.00 
Post & Packing $2.50 extra (Reg. Post) 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 390 
Megs. Provision for crystal $49.50 
Post NSW, 75c; Interstate, $1.25. 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD 

Using 2 transistors per channel, as featured in ''Electronics 
Australia” (Sept. 1971). Complete kit includes transistors, PC 
board, resistors, capacitors. 

Circuit and full details supplied. 

Kit (not incl. box) $7.90 
240V Power Supply $4.50 
Metal box $2.00 extra. 

State if required for pickup or tape 
head. 



NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 
Complete kit of parts including "Garrard” 
record player with auto, stop and crystal 
pick-up. Magnavox 8WR or 6WR wide range 
twin coned speakers. (Cabinets not sup¬ 
plied). Amplifier only, less speakers and 
player. $32.00 

$69.50 Post and packing $2.50 extra. 



POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 volts working. $3.50 Plus 50c Post and Packing 


BROADCAST TUNER KIT 

$22.50 

I 

Complete kit of parts including dial mechanism and zener 
diode for this I.C. tuner as featured in Feb. 71 E.A. 


NATIONAL RADIO SUPPLIES 

332 Parramatta Road, Stanmore, NSW 2048 Phone 56 7398 
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Logic Test Devices 

Two new logic test devices from Hewlett- 
Packard together form a stimulus-response test set for 
less than $200 and with a size no more than two pens. 
Together or alone they add ease and speed to 
troubleshooting digital equipment, in design, 
production or service. 

The logic pulser, model 10526T, without unsoldering 
or otherwise opening a tested circuit, automatically 
drives any node to the opposite state for 400ns. With its 
very low source impedance (2 ohms) and high current 
delivering capacity (750mA), it can reverse the state of 
any node, even those that are highly noise resistant. 
The pulser automatically selects the correct polarity, 
and presents an output impedance above 25k as long as 
it is not pulsing. 

The logic pro^, model 10525T, will detect bad levels 
and open circuits, and will capture “high*’ and “low” 
pulses as short as IQns, whilst maintainging input 
impedance above 25k. Display is unambiguous — a 
ring of light around the base of the probe. An unlit lamp 
means Uk state is low, full brilliance means high, and 
half brilliance means an open circuit or bad level. A 
blinking light indicates a pulse train (up to 50MHz). 
Short ^ses (down to lOns) of infrequent occurance 
are stretched to 5()ms “blinks’^ for clear visibility. 

The devices will indicate if a gate is functioning, if a 
pin is shorted to earth or Vcc, if a counter is counting. 


American Clyanamid Co under the terms of a recent 
agreement. Mallory Batteries (A’sia) Pty Ltd will 
market these products in Australia in 1973. Mallory is 
also developing other lithium battery systems, in¬ 
cluding a family of solid-state batteries from 2 to 200V 
or higher, with potential use in medical electronics, 
clocl», military devices, and other applications where 
high voltage density and reliability are required. 

Mallory Batteries (A'sla) Pty Ltd, 3 Chilvers Road, 
Thornleigh, NSW 2120. 

Instruments, manufactured by ITT Matrix, France, 
are now available in Australia exclusively through 
Tecnico Electronics. The Matrix range includes 
multimeters, digital RF generators, sweep generators, 
light meters, and oscilloscopes. Matrix has also 
recently release four Integratkl circuit testers. 

Tecnico Bectronics, PO Box 12, Marrickville, NSW 
2204. 

Digital RF millivoltmeter, model MVN713, 
measures low level AC voltages from lOmV to 300V in 
10 ranges over a frequency range from 20Hz to lOMHz 
with a typical accuracy of O.lTcof reading digit. A 
resolution of 1 part in 1500 with lOuV sensitivity is of¬ 



fered, and display is either voltage or decibel (selected 
by push-button). Both analog and BDC outputs are 
available, and in addition the instrument may be used 
independently as a wide band amplifier. 

Schlumberger Instrumentation Aust Pty Ltd, PO Box 
138, Kew, Vic 3101. 

Mercury and alkaline cells, and recording tapes 
manidactured by Mallory are now distributed by In¬ 
dustrial & Medical Electronic Co. This company has 
also been appointed distributor for Everest an- 
tennascopes and reflectometers. 

Industrial & Medical Bectronic Co, 288 Little Collins 
Street, Melbourne, 3000. 

Video processing equipment, manufactured by 
Colorado Video Inc, USA, is now available in Australia 
through Ronald J. T. Payne Pty Ltd. The range in¬ 
cludes video analysers, bar graph generators, video 
crmverters for transmission over voice grade lines, 
video memories (disc recording), a video plotter, and 



and so on. If the gate is functioning, the pulser’s output 
will be transmitted through the gate and then stretched 
by the probe so as to be seen clearly. With probe and 
pulser on the same pin (output or input) failure of the 
pulse to light the probe will indicate that the pin is 
shorted to earth or Vcc. 


various special purpose generators. 

Ronald J.T. Payne Pty Ltd, 385-387 Bridge Road, 
Richmond, Vic 3121. 

Cable manufactured by Felten and Guilleaume AG, 
West Germany, is now available through Tecnico 
Electronics. The products of Felten and Guilleaume 
include power cables for all voltages, insulated wires 
and cables, telecommunication and RF cables, cable 
jointing equipment, voltage converter equipment, 
electric motors, electric lifting magnets, leak detec¬ 
tors for mineral oil tanks, high voltage phase testers 
and indicators, cable test sets, locators, and fault 
locators. 

Tecnico Bectronics, PO Box 12, Marrickville, NSW 
2204. 

Leasing arrangements for Philips scientific and 
industrial ^uipment are now being offered following 
the acquisition of a 14.4% interest in Mutural Ac¬ 
ceptance Ltd by Philips Industries Ltd. Philips 
manufactures a wide range of scientific and industrial 
equipment, including pollution control systems. The 
company expects that the latter will be a growth area 
for leasing because of stringent anti-pollution 
measures introduced recently. 

Philips industries Ltd, GPO Box 2703, Sydney, 2001. 

Precious metal preforms, manufactured by Con¬ 
solidated Reactive Metals, USA, are now available in 
Australia through Machinery Indents Pty Ltd. Con¬ 
solidated Reactive Metals sp^ialises in the production 
of fine diameter precious metal wire preforms and is a 
major supplier of specialised precious and base metal 
components, wire and foil for electronic and other 
critical applications. 

Machinery Indents Pty Ltd, PO Box 132, East 
Melbourne, Vic 3002. 

Instruments manufactured by Teb-Huber Ltd, West 
Germany, are now available in Australia through 
Tecnico Electronics. Teb-Huber manufactures RF 
spectrum analysing recorders, and field strength 
spectrographs and recording systems, suitable for me 
automatic recording of certain radio spectrum 
parameters. 

Tecnico Bectronics, PO Box 12, Marrickville, NSW 
2204. 

Variable speed motor drives. IRH Industries Ltd has 
concluded an agreement to take over the operations of 
Thom MI Australia Pty Ltd with respect to variable 
speed motor drives and related control equipment. The 
newly acquired activities will be integrate into the 
operation of the equipment division of IRH, which 
already manufactures a wide range of equipment and 
control systems for industi^. In addition, IRH has 
agreed with Thom Automation Ltd, UK, to represent 
and manufacture under licence in* Australiasia the 
entire range of products and systems which Thorn 
Automation offers for industrial equipment and 
process control requirements. 

IRH Industries Ltd, The Crescent, Kingsgrove, NSW 

2208. a 
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MODULES 


• Single and Dual Outputs 

• Output Voltages to 50 Volts 

• Output Current to 2.0 Amps 

• Line and Load Regulation -- Less 
than 0.01 7o 

• Short Circuit proof 

SCIENTIFIC ELECTRONICS 
PTY LIMITED 

42 Barry Street, Bayswater. 
Vic 3153. Phone: 

Melbourne 729 3170; Brisbene 
47 4311; Sydney 25 3955; Perth 
2161 ^ 


SEMI 

CONDUCTORS 


POWER TRANSISTORS 


MICROWAVE POWER 


TRANSISTORS 


REFERENCE DEVICES 


LIGHT EMITTING 


DIODES AND DISPLAYS 


PHOTOSENSITIVE 



DEVICES 


INTEGRATED CIRCUITS 


LINEAR, digital, HIGH 
SPEED 


SCR’s AND TRIAGES 


See the Specialists 
in Components and Service 


Hawker Siddeiey 
Electronics 

SYDNEY 93 0221,-MELBOURNE 387 1899, 
BRISBANE 47 4311, ADELAIDE 46 5941, 
_ PERTH 71 8766. __ 
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136 VICTORIA RD., MARRICKVILLE NSW 2204 
WCCKiNDS 4 AFTCn HOURS 40-5391 


KAISE 


136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


MODEL SK-lOO 


VOLT-OHA/^MILLIAAAMETER 



HIGH SENSITIVITY 
100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


SPECIFICATIONS; 

O DC Volts: 0.6,3, 12,60, 300, 600, 1200. 

O AC Volts: 6, 30, 120, 300, 1200. 

0 DC Current: 12uA, 300uA, 6nTA, 60mA, 600mA, 12A. 
o AC Current: 12A. 

0 Resistance: 20K ohms, 200K ohms, 2M ohms, 20AA 
ohms. 

o Decibels: Minus 20 to plus 17,31,43,51,63. 
e Accuracy: DC plus minus 3pc, AC plus minus 4pc 
(of full scale), 
e Overload Protected by dual silicondiodes. 
e Double jewelled plus minus 2pc Meter, 
e Plus minus Ipc temperature stabilised film resistors, 
e Polarity changeover switch, 
e Scale with mirror. 


Price $34.75 


Post 75c. Interstate $1.00. 


20 



20 


CT330 
CT 330 20K. 


CT330 

OPV 


DC Volts, 0.6, 6, 30, 120, 600, 1200, 3000, 
6000. AC volts, 6, 30, 120, 600, 1200. DC 
Current, 60uA, 6, 60, 600mA. Resistance, 
6 K, 600K, 6M, 60M. Decibels, minus 700 
to plus 62, 5 ranges. Specially suitable 
for transistor use. 


Pricp $18.50 


C.T.500 20K.OPV 


D C. volts, 2.5, 10, 50, 250, 500, 1,000. A C. 
Volts, 10, 50, 250, 500, 1,000. D C. Current, 
.05, 5.50, 500mA. Resistance, 12K 120X, 
1.2meg., 12meg. dB. minus 20 to plus 62. 


Price $14.60 


200H 20K.OPV 


DC volts, 5, 25, 50, 250, 500, 2,500. AC 
Volts, 10, 50, 100, 500, 1,000. DC Current, 
50uA, 2.5, 250mA. Resistance, 6K, 600K, 
Capacitance, 2 dB Ranges. 


$10.95 Post 50c 


SOLDERING IRON 


240V. AC. 30 Watts. Lightweight 
2', 02 . Heating time 18 mins. 


$7.25 


MOVING MAGNETIC 
STEREO CARTRIDGE 


SPECIFICATIONS 

Frequency Response; 15Hz-25,000Hz. 
Output Voltage: 5mv 1,000Hz/5cm/ 
sec. Channel Balance; Within l,5db at 
LOOOHz. 

Channel Separation: Minimum 20db at 
1,000Hz. 

Tracking Force: 1-2.5 grams. 

Stylus: Diamond. 

Vertical Tracking Angle; 15 Degree. 
Weight; 5 grams. 

Mounting: Va" 


$8.75, P 8 P 25c. 


TRANSISTOR SPEAKERS 


2 $ »" round 8 IS ohms $1.25. 
2 '^" round 25 ohms $1.00. 


INTERCOM UNITS 


2 station, solid state 9V battery operated 
$8.75 pair, P&P 75c. 

3 watt IC's $4.50 each. 


MICRO SWITCHES 


240V lever, roller and plunger types 
available 95c each. 


PANEL METERS 

3" 21/2" 


1-3/ 4" 



EDGE 


Clear Plastic Flush Mounting 1-3 4", 2", 3", 4". Full range available. From 50uA 
lOA DC, 15VDC, 500VDC, 300VAC, VU and dB. Also Edge Meters, VU — Stereo 
Balance. Send for price list, SAE. 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 240V-AC 



Amplifiers, public address, 240 volt AC 
Two Hl-Imp inputs with independent 
volume controls for mixing either 
microphones or P.U. Bass/ treble tone 
control. 

Available with multi-tapped voice coil 
matchings (2,3.7,8,15 ohms) OR multi- 
tapped line matchings (66, 125, 250, 500 
ohms). On ordering please indicate 
impedance matching required. 15 watts 
RMS. V—C matchings — $49.50 
15 watts RMS. Line matchings — $53.50 
30 watts RMS. Line — VC — $59.50 
40 watt $89.50 

60 watt $115.00 



P.A. SPEAKERS 
8 WATT 

8 in. units in waterproof 
projection horns. 

15 Ohm voice coils. 

Pried $16.15 


Line output transformers to suit. 
$1.75 extra. 


DYNAMIC MICROPHONES 


Model DM — 160 omnidirectional 
50K — 560B at IKC 
80 1300 CPS S16.45 

Model DM — 220 as above 

Cardioid $18.75 

Model UD — 130 Cardioid 
Dual imp. 600 OHMS and 50K OHMS 
Uni-Directional 

Sensitivity, 600 OHM — 73 DB 
50 K — 54 DB 

$22.75 


Ail models have on/ off switch and are 
suitable for hand held or stand moun¬ 
ting. Also supplied with each — 20 ft. 
mic. cable and plug. Also mic holdw- 
Crystal Lapel mic. $2.50 

50 K Dynamic 

contact Mic. $3.50 


BURGLAR ALARM 


Simple to install (doors, windows, etc.), 
operates off two 1.5V batteries, extra 
ordinary loud buzzer. 

$1.95 P 8 P 25c. 


CAR BURGLAR 
ALARM 


Solid slate, full kit of parts with in¬ 
structions. 

$29.00. 



AUDIO GENERATOR 


De Luxe Model TE—22D. 

Freq. range. Sine 20 cps ~ 200KC. SO, 2 
cps — 25KC. Output Voltage Sine 7V. SQ 
TV P.-P. Output Impedance 1000 ohm: 
Acc. 5 per cent. 4-ranqe attenuation. 

1/ 1, 1/ 10, 1/ 100, 1/ IK. Printed cir 
cuit. 240V A.C. ^2 95 


SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC -- 500 Msc 7 Bands 
Accuracy 2 per cent. Output 8V 
Provision for Xtal. Suitable for self 
calibration Marker generator. Print© 
circuit. 240 V.A.C. 

$36.75 


MODEL TE-65 
V.T.V.M. 

D.C. V 0-1 5-5 15-50 500-1,500 V Rms 
A.C.V. 0 15, 5.5-15-50 150 500-1,500 V 
Rms. 0 1-4-4-14 400-1,400-1,400-4,000 V 
P.P. Resistance. RX10, 100.1 K, lOK 
lOOK, IM, lOM, Decibel — lOOdB minus 
plus 65dB. 

240 V.A.C. 

$43.75 


T.E.46 

RESISTANCE 

CAPITANCE 


Bridge and Analyser. 

Capacity 20pf to 2000mfd 
Resistance 2 ohms to 200 megs. Als< 
tests power factor, leakage, impedance 
transformer ratio, insulation resistanci 
to 200 megs, at 600V. 

Indications by eye and meter. 


$53.75 


SPEAKER COLUMN 


VINYL COVERED - BLACK 33in. 
lOin. X lOin. Complete with 4 heavy duh 
6 in. speakers. 25 watts — 4, 8 or 16 ohms 


$32.50 


TV BOOSTER 


240V AC. Especially designed for fringe 
area reception. Also up to 3 TV sets can 
be operated off common aerial for im 
proved signal strength. 


$15.95 Post froo. 


TAPE CASSETTES 


Tensilised mylar. 

C60 95c 

C90 $1.88 

Head Cleaner $1.75 

Pack and Post 15c 

NEW RECORDING TAPE A MYLAR 
7 ft 3600 ft. $3.75 

7 ft 4800 ft. $4.75 

Pack and Post 25c 
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50 watts RMS. solid-state guitar am¬ 
plifier PM125 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. Kit 
of parts $9S.OO 

Fully constructed and ready for 
operation off 240VAC $114.00 


GUITAR SPEAKER 
' CABINET 

Upright floor model, black vynex 
covering, 34" x 18" x 12", sloping front, 
contains innerbond packing and two 
Rola 12u50 12" speakers. 

$115.00 


< SOWAtT ^ 
SOLID STATE 
GUITAR amplifier 





CURLED CABLE 

Extends to 20ft Standard 6.5mm phone 
plug each end: $3.50 

Pack & post. 25c 

12 CORE P.V.C. CABLE 

3/8" diameter. 10/ 010. 12 colours. 40c 
per yard. 

TWIN SPEAKER FLEX 

7 / 010. Striped. $4.75 per 100 yards. P8.P 
75c. 


MUSICOLOUR II 



Ls per E.A. Dec. '71, Jan. '72. Complete 
its of parts S 

:oily constructed $5f.50 

>ack & post 75c 

>.C. BOARD ONLY $3.25 

JPECIFI ED TRANSFORMER 

ONLY$4.35 





SONATA NS-1600D 


All Silicon solid-state Hi-Fi Stereo 
Amplifier. 10 watts RMS per channel. 
Each channel has separate 
Bass Treble controls. Inputs for 
magnetic or ceramic cartridge, crystal 
mic., radio, tape — tape out, stereo 
headphones. 8—16 ohms. Instruction 
booklet, circuit supplied. Timber 
cabinet. Dimensions: 14*$" x 8" x 4" 
Price $67.50. Pack and Post $1.50. In 
terstate $2.50. 


HI-FI STEREO 
HEAD PHONES 

Q 

Freq. 20 12000 Hz 
Imp. 8 ohms 

Complete with lead artd standard stereo 
phone plug. 

$5.25 

Pack and post )Sc 


PHILIPS 


1 " dome tweeter 
$ 12.00 
P 8. P 75c 


LOCK-DOWN CAR AERIAL 

Complete with shielded cable, plug, 
mounting bracket, key. $3.50. P.P. 50c. 

CAR SPEAKERS 

5", 8 ohms, 5 watts. Suitable for radio, 
cassette or cartridge. Also extension. 
$7.75 each or $15.00 pair. P.P. 75c. 


8 TRACK 

BLANK CARTRIDGE 

70 mins— $3.75 

80 mins— $4.25 

Head Cleaner — $2.05 


SPEAKER ENCLOSURES 




NEW MAGNOVOX 0.30 
SYSTEM 

Ref. Jan. '71 E.A. 

1.6 C.F.T. 30 watt. 8.6 
Ohms. 

Complete ready for use. 

$60.00 ea. 

8 30 speaker only $10.50 
3TC Tweeter only $3.75 
Cabinet only $30.00 


MI-FI SYSTEM with 
OWR MKV and 3UC 
tweeter 

16 watts, 8 16 ohms, 22in 
X 14in X 8in. 

$43.75 ea. 

Hi power system with 
MSP 12UAX and 2MBC 
tweeter. 23' ;/in x 17in x 
12* yin 20 watts$53.75 ea. 


FAMOUS MULLARO 
MAGNAVOX 
Bookshelf enclosures 
6 WR MKV and 3UC 
tweeter. 8 16 ohms, 
15* 2 in X 8'4in x 8' /in. 

Complete ready for use. 
$26.75 ea. 

Cabinet only $13.05 


AU cabinets are constructed of PIneboard and veneered with oiled 
teak Formica and are complete with cross over network — 
tweeter ^ Innerbond packing. 


STEREO RECORD ^ 
CHANGERS 

C1»— C141 — C142 — C142A3 



Current models, 4 speeds, automatic or 
manual operation. 

Ceramic cartridge. Sapphire stylus. 
Standard model with 12in turntable 

$34.00 

Deluxe model with I2in turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40.00 

Deluxe model as above with - ad 
iustable counter balance, 2 spindles, 
calibrated stylus pressure control added 
$46.50 

Deluxe model as above with 12in Diecast 
Heavyweight turntable, 4 pole shielded 
motor, sutiable for Magnetic cartridge 

$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $10 extra 


MOUNTING PLATFORMS 

Pre-cut to suit the above changers and 
BSR player or blank. lO’A" x 15" x 
walnut or teak. $0.00. p.p. 75c 

PERSPEX COVERS 

Fully moulded, smoke tinted. 17’A" x 
13Va" X 4V2". $0.00. p.p. 60c. 


BSR minichangers 

4 speed-stereo-ceramic cartridge sap¬ 
phire stylus 240V AC SPECIAL .PRICE 

$24.75 P & P $1.25. 

Also available is the standard model 
BSR Stereo Record Changer $24.75 P & P 
$1.50 


STEREO RECORD 
PLAYER 

240V AC - 4 speeds, ceramic cartridge. 
Separate motor, 7in turntable, pickup 
arm and rest. Post 50c. 

$7.90 


Rotating Distross 
Emergency Beam 



Fire Brigades and Rescue squads use 
them. So do Car, Truck and Boat owners 
who value their safety. At home on party 
nights, have a light show. Red, Blue, 
Amber — visability Vz mile. 12v D.C. 1 
amp operation, waterproof. Complete 
with heavy duty suction cap- Size SV?" 
dia. X $5.75. Pack and post 35c. 


GARRARD STEREO 
RECORD PLAYER 

3 Speeds, Auto Stop Sonatone HiFi 
Ceramic Cartridge Included. 

$15.50 

Pack and Host NSW si.Ou. 

Pack and Post Interstate $1.50. 


MAGNAVOX 

WIDE RANGE TWIN-CONE 
SPEAKERS 

8-16 Ohms 
30 16000 Hz. 

6 WR MK5 12 W RMS $ 9.00 
8 WR MKS 16 W RMS $10.75 
lOWR MKS 16 W RMS $11.50 
12WR MKS 16 W RMS $12.50 

Pack and Post 65c. 

Send SAE for Data Sheet. 


REVERBERATION 

UNITS 

Deluxe model. 

Freq. response. 60-5500HZ. 
Decay time at 300 Hz 2 seconds. 
Dimensions 16%in x 4%in x VUtn. 

$19.95 


NEW STEP DOWN 
TRANSFORMERS 

240V AC / 1 lOV AC 250 watts 

$12.50 

PBP$1.50 


ELECTROS 

4000UF80VW $3.25 

2000UF50VW 1.60 

lOOOuFSOVW 1.25 


TOP QUALITY AUST. 
MADE SPEAKERS 

12in Woofer 20 watts RMS $24.25 

I2in Woofer 15 watts RMS $22.00 

12in Twin cone 15 watts RMS $19.00 


. / 
/ 


15" PIONEER 

lS»n Pioneer low frequency speaker. 
Imp 8 Ohms. Power, 30 watts. RMS 
designed especially tor use with bass 
guitar or electric organ Also ideal tor 
stereo woofer speaker 

$33.00 



ROLA 50 WATTS RMS 


(Special purchase) 

Model 12U50 12inch 


24Hz — 11KHZ 8 or 16 Ohms $35.00 
12UX50 12inch hi-fi extended frequency 
$40.00 Incl. Post. 
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The World’s Most Versatile Circuit Building System 



imtuucTiows 

»n<l pt»<« 
downw&r4« m th« 
position, down firmly. 

Wh«« wUh pl«»n fc^oard drill 

from tht ‘Of'Hif' »id# l^asf through 
tompon#nt load, band «r«r and <ut 
to brifth. Soldtr »« ys^^f way 
Whtn yjad with >unch«d* board 
toy strip h«tw«Oii rows of hoirt, 
pass eofnpontnt loads throu|fh holos 
odiacont to strip, hand tho loads 
Ovor tho strip, cut to lonfth and 
foldor in tho ysual way. AltoraatNoly 
hry strip ovor tho hofos and wting a 
drawing p^. or , scrilSNif, prick a 
in tht.. .'Or^ltit' in .'tho r«(q[vi/od 
portion, ^ ' 

can ho feont or. cofyod 
to wHaftvor form yoy r«<|uiro and 
ufod on tlthtr or both sidos of iHo 
bot'd. Whtn iolninf ^o pitcos of 
*Cir~Kit' bond ootr tho and of tht 
ovtr lapping tlHp so that a moiat to 
mttai contact If mad# and soldor in 
iho usyal way, 

Moti In Pn V.K. 


SIZES: 1 / 8" and 1 / 16" WIDTHS 

Langth: 1Q0 ft. roll, 5 ft. card 

IDEAL FOR PROTOTYPE AND PRODUCTION 
CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

• NO DRILLING a FAST a NO MESI 

Avolloblp from off Leading Radio Houses 

Marketed by— 

ZEPHYR PRODUCTS 
PTY. LTD. 

70 BATESFORD RD. CHADSTONE, VIC., 3148 
Telephone 56^7231 


Manufaehtrors of Radio 
and ilocfrical equipment 
and Components 




New All 
Silicon 

30 / 60W PA 
PORTABLE 
AMPLIFIER 

12-16V, two inputs, SmV and lOOmV. 
DimensionsO'/>in W X SVain H x SVain D. 15- 
ohm output. No 7630, $62. For 125, 250i 500 
Ohm output, NO 763A, $64. For 2dOV 
operation $33 extra. 

10W PA amplifier similar to above, d-ohm 
output, 240V operation. No 729D, $40. 
Freight extra._ 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 7t7; for photo cell 
distributor. No 766. $| each. Postage lOc 
each. 

R.CS, COMPLETE 
DO-IT-YOURSELF 
KITS 

Peak reception. 
Low price. No ex- 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF Trans- 
porta 7. 

Complete kit — No 640 $43.59 

Portable car radio. Identical to 640 above, 
plus extra switch and car coll, etc. No. 642 

$44.00 

Postage $1. 

(Write for booklet on 640 and 642.) 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 X 2 X lin, 2 req. for stereo. 

LOW IMP input, 2 trans, 672C $6.50 

Wired ready for use, 6720 $0.00 

HIGH IMP, 2 trans, 660C $6.50 

Wired ready for use, 6800 $0.00 

HIGH IMP silicon, 3 trans, 602C $8.00 

Wired ready for use, 6820 $9.50 

Postage lOc each. Write for data. 

COILS ond IFt 455KHx 

Aerial, RF,Osc and IFs $2.00 

Ferrite aerial $2.40 

No. 265 Universal tapeOsc coil $6.00 

Postage lOc. Write for details and price. 



ALL PRINTED CIRCUITS 
SINCE 1960 now available 

Clearly coded for easy assembly. Accurate to size. With parts list. Im¬ 
mediate despatch. 

a Accurately machine printed and edged, 
a Specials to your drawing- 
• Phenolic or fibreglass — gold or tin plated, 
a Special manufacturers packs of 10- 
e Order direct or write for blueprints list, 
a Add 20c postage. 

Ail printed circuits for EA, R & H, ET, Philips and Mullard profects 
available. 

LATEST P.C's 834 ET026 801 Philips 

831 ENA 72/P3 827 ET021 795 ET025 82.80 ea 

829 ENA 72/T20 828 ET023 82.50 ea 806 ENA 72/A6 82.30 

805 ENA72/P6 830 ENA 72^82 835 ENA 72/T3 800 ET 034 82 60 

82 00 ea 832 ENA 71/A8 836 ENA 72/MX6 808 ENA 72/C2 83.50 



HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 

RF mixer, IF, power detector stages, adjustable aerial coupling. 
Complete as illust, wired and tested with 461 dial, knobs and switch 
pot. No. 474D, $31. Freight extra. 

WMISTLC FILTER for above set for 8KHz bandwidth. (Can be 
altered to9, lOor ilKHz.) No. 128, $4. Post 10c. 



low STEREO 

MULLARD 
10 -h low RMS 

With output transistor PROTECTION. Frequency 
response 40Hz to 30KHz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Complete kit of parts. No. 480C $74.00 

Wired and tested. No. 4060 $79.00 

Cabinet as illustrated extra $10.00 

AAagnetic pickup preamp. No. 762D extra Si 1.90 

Inbuilt BC tuner with w/filter extraSSS.OO 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


I 


TRANSFORMER 

Tap 6V and 9V at 100mA. 

Filter capacitors, rectifier, resis 
tor, etc. $6.50. Post 20c. 


NEW STEREO MAGNETIC PREAMP 

Hum free, SmV input, 250mV out. Size 3 in 
X 2in X lin. Wired ready for use. No. 7620. 
$11.50. Post 10c. 


i 


NOISE FILTER 

for radio and TV 

No.27linefilter,2A $0.50 
No. 29, 10A. No. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

511.50 

No. 11 aerial filter SI 4 
'brder direct. Pack and post 50c. 


MAGNETIC STEREO PRE+AMP 

in 5mV, out 250mV. Bass and treble 20dB 
No. 724C $39 

Wired ready for use S31 

Postage 30c each. 

For crystal, ceramic. No. 722D_ W 

NEW BASS BOOST 
4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, 5dB preamp and main amp 

50Hz, 9dB No. 791D, $10.00. 

30Hz, l4dB _ Postage 20c. 

LATEST PRINTED CIRCUITS 


779—70. R.0.1 

$3.00 

TOO—70.P.A.1 

$3.00 

790—70.H.P. 1 

$3.00 

783—71:T.U.2 

$2.00 

766—773—709—71. R.1 

$2ea 

796—71.S.A.4.A 

$2.50 


$2.50 

790—71.S.A.4.C 

$3.00 

770—71.A.a 

$2.50 

812-71. P.8 

$2.50 


R.C.S. 


Order by mail. Cheque or Money Order (add postage) direct to;— 

RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 
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AMATEUR BAND 
NEWS AND NDTES 




by Pierce Heoly, VK2APQ 


Work of the Monitoring Services 

The function and purpose of official monitoring stations are far removed 
from those often attributed to them by some amateur radio operators. 


The service which monitoring stations provide is 
given very little publicity and is therefore not ap- 

reciated by some amateur operators and much less 

y the public in general. More often than not, the only 
time an amateur operator thinks about them is when 
he receives an official “QSL” drawing attention to a 
digression from the regulations. 

Amateur operators, however, are not singled out to 
be the only recipients of official “QSL’s”. 

The general public have little knowledge of the work 
done to ensure that all broadcast and television 
stations adhere to the technical standards laid down. 
The same applies to the users of other forms of radio 
communication. Yet it’s true to say that every person 
in a modern society is in some way dependent on 
national and international radio communication. 

In 1927 a World Radio Conference at Washington, 
USA, produced a table of frequency allocations 
covering the frequency range from lOIOlz to 23MHz. 
The services catered for were Fixed, Mobile, Broad¬ 
casting and Amateur. The next conference, in 1932 at 
Madrid, drew up the first table of transmission 
frequency tolerances. At the Cairo conference in 1938, 
the table of frequency allocations was extended to 
200MHz. 

The Atlantic City conference in 1947, the first after 
the second world war, had to cope with the technical 
advances stimulated by the war and the requirements 
of the 76 participating countries. At this conference the 
upper limit was fixed at 10.5GHz. This was raised to 
40GHz in 1959 at the Geneva convention. 

In spite of the progressive extension into the very 
highest'frequency range,congestion, particularly in the 
region up to 30MHz, became a delicate and difficult 
problem. The Atlantic City conference adopted en¬ 
tirely new provisions governing spectrum use and 
frequency assignment. It also introduced the concept 
of monitoring. Article 18 of the Atlantic City Regula¬ 
tions (later Article 13 of the C^neva Regulations) set 
up an international monitoring system. 

Also, the International Frequency Registration 
Board (IFRB) was set up, mainly to bring order into 
use of the spectrum. Its chief duties are as follows:— 

a. to record frequency assignments made by different 
countries so as to fix the date, purpose and technical 
characteristics of each assignment with a view to 
ensuring formal international recognition. 

b. to draw up frequency lists and other documents 
relating to the assignment and use of frequencies. 

c. to collect monitori^ observations from administra¬ 
tions and monitoring organisations. 

d. to review periodically the entries in the Master 
International Frequency Register with the view of 
eliminating inactive entries. 

e. to investigate harmful interference at the request of 
one or more interested countries, and to formulate 
the necessary recommendations. 

f. to carry out studies of frequency utilisation and to 
recommend adjustments in assignments to permit 
establishment oi new circuits. 

The need for national monitoring services had been 
apparent to administrations interested in ensuring that 
their own stations were operating in conformity with 
national and international regulations and that 
national private stations were complying with licence 
provisions. 

Monitoring stations have two distinct functions, one 
national and one international. Internationally they co¬ 
operate with stations belonging to other countries to 


solve specific problems, such as identifying an 
unknown source of interference. Also to supply 
spectrum occupancy data to the IFRB or provide in¬ 
formation required for a specific purpose. 

Because it is often impossible to draw a clear-cut 
distinction between national and international ac¬ 
tivities it is usual to treat monitoring tasks as all part 
of a single function, each administration determining 
how these tasks are apportioned between the national 
and international spheres. 

. Technical developments which are bound to give rise 
ko new problems make it impracticable to list all the 
duties assigned to monitoring stations. 

However, the general duties assigned to monitoring 
stations may be summed up under the following:— 

— systematic measurement of the frequencies of 
national stations. 

— identification and systematic measurement of 
frequencies of foreign stations liable to cause inter¬ 
ference to national stations. 

— systematic measurement oi the field strength, the 
fundamental (to check radiated power) and the 
harmonics or other spurious emissions of national 
stations. 

— measuring and recording the depth of modulation of 
national stations, or other stations for which 
reception conditions are sufficiently stable. 

— measuring bandwidths of national stations and, 
occasionally, foreign stations liable to interfere with 
national stations 

— analysing the operating conditions of foreign 

stations when they appear to be interfering with 
national stations. 

— analysing the operating conditions of foreign 

stations 5 they are liable to interference as a result 
of a new national frequency allocation. 

— carrying out oral and visual observations <rf the 
whole radio spectrum with a view to detecting 
spurious emissions, or emissions from unlicensed 
national stations which do not identify themselves 
properly, and in order to check that the operating 
sch^ules and traffic handled by national stations 
comply with the terms of the licences issued. 

—maintaining a systematic listening watch on 500KHz 
and 2182KHZ for safety purposes and to check that 
stations in the mobile service cease transmitting on 
these frequencies during the periods laid down. 

— keeping a permanent record of occupancy of the 
radio frequency spectrum to help in choosing 
frequencies for new assignments. 

— participating in the IFRB monitoring programs. 

— co-operating with international organisations by 
making measurements and observations on request 

—cooperating with other monitoring stations to help 
trace and identify interference. 

— radio direction-finding, to help identify interfering 
stations or stations operating illegally. 

— making observations or measurements required by 
the technical services for special studies. 

To cover the propagation characteristics peculiar to 
each frequency band, it is necessary to have either 
fixed monitoring stations scattered throughout the 
country or mobile stations. The work for national 
purposes is generally far more extensive than the work 
of the international monitoring system. It is really only 
necessary to sort out, from the overall results, the data 
of value to the international system. 

Many factors have to be taken into account when 
selecting a site for a monitoring station, such as 


frequency bands and geographical areas to be covered. 
Requirements for special installations such as long 
range direction finders, co-sited transmitters, freedom 
from man-made static, suitability of terrain and 
facilities for staff also nave to be considered. 

If the station will be concerned primarily with 
frequencies below about 30MHz, someqhat greater 
latitude is allowable than for higher frequency 
coverage of a particular metropolitan area. 

Likewise if a co-ordinated network of long-range 
direction finders is planned, adequate baselines be¬ 
tween the individual stations must be provided. 

Minimum site criteria are set down for type of soil, 
existing or potential residential or industrial districts, 
industrial plants using electrical welders, heating 
devices, diathermy equipment and other devices. 

Equipment needed for a monitoring station to func¬ 
tion must be maintained at the highest level per¬ 
formance, and be equal to world standards. Often older 
type of equipment, proven by years of service, is used 
as an adjunct to modern type units using current state 
of the art design and components. Frequency stand¬ 
ards have an accuracy of 5 parts in 10 9. 

Personnel must have a background in com¬ 
munications, a wide knowledge of the regulations, 
tolerances, and identification of the various classes of 
emissions. There are thirty-seven classes of emission 
listed in the Radio Regulations. 

These notes were based on some of the points raised 
during an inspection of the Postmaster (General’s De¬ 
partment monitoring station in Sydney by members of 
the Sydney Oiapter of the Quarter (>ntury Wireless 
Association. Also, from the discussion at an informal 
gathering of QCWA members following their March 
monthly meeting, with Mr Ron Holt, a senior officer of 
the Radio Branch. These events were reported in the 
June issue of these notes. Extracts from ITU, CCIR 
recommendations for monitoring stations are also 
included. 


WIA ACTIVITIES 

Following a decision at the 1972 Federal Convention 
to review repeater frequency asignments much work 
has been done by various state committees. A meeting 
to discuss proposals was to be held at Wodonga on 
Saturday 8th July. It was expected that this meeting 
would make recommendations for action by the 
various divisions in relation to VHF band planning. 

NEW SOUTH WALES 
VHF & TV Group Contest 

The Contest Committee of the NSW Division VHF 
and TV Group invites national participation in a VHF 
— UHF contest to be held in August and thereafter 
annually. 

The contest is similiar to that sponsored by David 
Tanner, VK8AU, in July, 1971. Like David, the com¬ 
mittee thinks that contacts via sporadic “E” do not 
reflect the operator’s use of “the state of the art” 
equipment and is unfair to those who are ex-, 
perimenting with scatter communications and weak 
signal techniques. For this reason, contacts via 
sporadic “E” and transequatorial propagation are 
disqualified. 

The minimum distances specified are based on the 
normal range of “beginner” type stations running low 
power to relatively small antennas. 

A trophy, to be known as “The John Miller VK2ANF 
Trophy”, will be awarded to the outright winner, and 
certificates to the highest scorer in each state or 
territory of Australia. 

Individual amateur stations only are eligible to 
enter. Club or society stations (eg Illawarra Moon- 
bounce Project) are not eligible for the trophy or 
certificate but may provide the “other end” of a 
scoring contact. 

RULES: 

1. ^Duration: 0001 hours 4th August 1972 to 2400 hours 

20th August 1972. (All times EAST). Note that the 
Perseids Meteor shower will occur during that 
period. 

2. There is one division — transmitting only. 

3. All individual amateur stations may enter, 
whether fixed, portable or mobile. 

4. All VHF and UHF amateur bands may be used, 
but cross-band contacts are prohibit^. Cross¬ 
mode contacts are permitted. 

5. Only one contact per band per station is allowed 
for each EAST calendar day. 

6. Entrants must operate within the terms of their 
licence. 

7. Before points may be claimed for a contact, serial 
numbers must be exchanged. Tlie serial numbers 
of five or six figures will be composed of RS 
(telephony) or RST (telegraphy) report plus three 
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figures commencing at 001 for the first contact and 
increasing by one for each successive contact. 

8. On the 52MHz band, contacts via modes generally 
referred to as sporadic “E** and transequatorial 
propagation will be disallowed. Hie committee 
reserves the ri^t to adjudicate doubtful cases. 
Contacts over distances below 50 miles (80ltM) on 
bands 52MHz to 450MHz will be disallowed as will 
contacts below 25 miles (40kM) on bands 576MHz 
and above. 

9. Scoring for all contacts will be based on mileage 
multiplied by a band factor, as in the following 
table:— 

Band Factor or Multiplier 

52Mhz 1 

144MHz 2 

432MHz 3 

576MHz 4 

1215MHz 6 

above 1300MHz 8 

Each log entry must show the claimed milage and 
score.&i the event of two stations disagreeii^ on 
milage, the average of the two estimates will be 
taken. 

10. All logs must contain the following information:— 
Date and time (EAST) 

Band; emission; power; 

Call sign of station worked; 

Serial number sent; serial number received; 
Distance; points claimed. 

11. Entries and logs should be forwarded to reach the 
Contest Committee on or before Friday 15th 
September 1972. 

Send entries to: 

The Chairman 

VHF and TV Group Contest Committee 
14 Atchison Street, 

Crows Nest 2065 
New South Wales. 

Central Coast Amateur Radio Club 

At the May meeting held at the clubrooms, Kariong, 
a most interesting demonstration of colour television 
was given by George Collie, VK2ZDC. A comment on 
the demonstration was that, without a considerable 
amount of ‘‘homework” by television service per* 
sonnel, the coming of colour television would bring 
many problems, l^ually obvious was the amount of 
work that George and his colleagues must have put in 
under rather ^ficult conditions to present such a 
demonstration. 

A note in the June 1972 “News Sheet” of the Club, by 
the president Bill Smith VK2TS, sums up a current 
situation and gives some food for thought for amateurs 
who may not give much thought to the future of 
amateur radio. 

“Keeping up with the times is becoming increasingly 
difficult in the field of electronics, the Amateur Service 
being no exception. The colour television demon¬ 
stration given recently by George Collie, VK2ZDC; 
illustrate this extremely weU. 

“For those of us with only limited time to devote to 
the hobby it is all too easy to allow ‘progress* to p^ us 
by. Unfortunately, as always. Father Time is the 
enemy; but to survive we must try to fight him, and 
attempt to ‘keep up*.” 

Visitors to the NSW Central Coast are invited to 
attend meetings of the club. 

Full details of activities, including the Gosford 
Channel 1 repeater, may be obtained from the 
secretary, Dick Maitland, VK2BBK, PO Box 238, 
Gosford 2251, NSW. 


VICTORIA 
VHF Group 

The Victorian Division VHF Group meets at 478 
Victoria Parade, East Melbourne, on the third Wed¬ 
nesday of each month conunencing at 8.00pm. 

Other activities include: 

144MHz scrambles, commencing at 8.00pm on the first 
Sunday of each month. The frequency is between 
144.0MHz and 144.5MHz. 

Fox hunts on the first Friday of each month. The 
frequency is between 144.0MHz and 144.5MHZ. 

On Sunday 27th August, 1972 an antenna test day will 
be held. Facilities will be provided for accurate gain 
measurements, VSWR, and polar pattern of 144MHz 
and 432MHz antennas. Tbe frequencies will be 
144.1MHz horizontal, 146MHz vertical, and 432MHz 
horizontal. Other facilities may be provided by 
arrangement. 

Non-members of the WIA, interested in VHF 
techniques, are welcome to participate in all activities 
which do not involve a direct cost to the Group or the 
institute as a whole. 

Enquiries to: 

The Publicity Officer 
Geoff Robinson, VK3YER, 

Telephone (03) 306 5333. 

Eastern & Mountain Districts Radio Club 

The second meeting of Club*s Slow Scan Television 
Group, at the Mooroolbark Technical School on the 5th 
May, 1972, was attended by 40 persons. The chairman, 
John Wilson VK3LM, reported that enquiries were still 
being received by both mail and telephone regarding 
the group’s activity. Several new members have 
joined the club as the result of the SSTV Group’s 
publicity. 

Guest speaker at the meeting was Stan Dixon, 
VK3TE, who demonstrated his imported SSTV 
equipment. Stan related some of the early history 
associated with SSTV in the United States and the 
United Kingdom. At first, 27MHz was used which was 
later changed to 30MHz. On that frequency, using AM, 
fadid^ was a problem. Later, FM was used, while 
today SSB is used. Several suggestions were given 
regarding setting up call sign cards, black letters on a 
white background being the better. Tape recording at 
3% inches per second is ideal. 

The Eastern and Mountain Districts Radio Club 
presents a certificate, the Southern Ooss Award, to 
amateur operators who make a two-way contact with 
club members. Conditions are:— 

Australian and New Zealand stations must contact 15 
EMDRC members. Contact with the club station 
VK3ER counts as two. 

DX stations must contact 5 club members. 

Band and mode endorsements are made. 

The award is available to sh(H*t-wave listeners. 

General Certificate Hunters Qub rules apply. 

Contacts made subsequent to 0001 hours EAST on 1st 
July 1971. 

When applying for the award please enclose 50 cents 
to cover postage within Australia and New Zealand. 
DX applicants should send 8 International reply 
coupons. 

The award will be issued free to blind or paralysed 
applicants. 

Applications should be sent to:— 
Awards Manager 
C/-Box 87 
Mitcham 3132 
Victoria. 


Membership of the EMDRC is open to all persons 
interested in radio. Visitors are welcome to attend 
meetings. 

Fees: Full members $3.00 per year, 50 cents joining 
fee. 

Junior members (under 18 years or attending 
secondary school) $1.00 per year, 25 cents joining 
fee. 

Pensioners $1.00 per year, 25 cents joining fee. 
Applications should be addressed to: The Secretary, 
EMDRC, C / - PO Box 87, Mitcham 3132, Victoria. 


Geelong Amateur Radio-TV Club 


On the second weekend in May over one hundred 
amateurs and their families attended the annual 
Ci^long Hamfest staged by the club. 

Aided by fine weather and many hours of 
preparatory work by club members, the program ran 
smoothly and everyone had a thoroughly enjoyable 
time. 

Highlights were: Tbe Saturday evening light en¬ 
tertainment session, which included a delightful and 
humorous appearance by a local entertainer and an 
enjoyable and interesting talk, by Phil Fitzherbert, 
spic^ with anecdotes and superb colour slides of his 
Antarctic expedition. 

Sunday saw the main activities, with many com¬ 
petitors in all the usual events. A scenic bus tour for the 
ladies was strategicaUy scheduled to coincide with a 
monster disposal sale. Freed from the observant eye of 
wives, bidding was brisk for the more sought after 
items. However, bargains were the order of the day. 

Club policy has always been to make the registration 
fee aU inclusive and provide aU meals at no extra cost. 
The ladies prepared and served the meals and, judging 
by the appetites and compliments, everyone enjqyed 
them. 

Prizes were presented to the winners and place 
gutters of the various events and competitions. The 
prize for the best home built gear went to John Leh¬ 
mann, VK3TN, with consolation prize to Peter Mill, 
VK3ZPP. 

The Annual (veneral meeting was held on Friday 28th 
April 1972. The following office bearers were elected. 


President 
Vice-president 
Secretary 
Treasurer 
Technical Officer 
Property Officer 
Public Relations Officer 


Mike Trickett 
Alan Bradley 
Bob Wookey 
Phil Fitzherbert 
Colin Lowne 
Jim Goucher 
Terry Leith 


VK3ASQ 

VK3LW 

VK3IC 

VK3PF 

VK3ZZS 

VK3ZXY 


Outgoing president Alan Bradley, VK3LW, in 
presenting his report, thanked all committee members 
for their support and hard work throughout the year. 
He outlined some achievements of the past year. These 
included the 1971 Hamfest, an open day in which 
amateur radio was presented to the public, com¬ 
mencement of a club project to construct an ATV 
transmitter, and participation in the national field day 
contest. 

The field day effort is the highlight of the club’s 
activity. For the last five years the club has fielded a 
team. Two certificates hang .on the clubroom wall and 
members are quietly confident of another to be added 


soon. 

The incoining president, Mike Trickett, VK3ASQ, 
expressed his intentions to do the job as well as Alan 
did, and to promote more activity amongst amateurs 
in the area. 


MODERN ELECTRONICS 


All items are under guarantee and 
are supplied by leading manufac¬ 
turers. All items bear a money back 
guarantee. All include tax. 

Famous brand S^c CR37 craked 
carbon resistors. 

1 ohm — 22 meg V 2 W 3.5 
$2.75 per 100. 1w 6c 
$5 per 100. Samples on request 
Capacitors tantalum upright printed 
circuit type all values in mfd .1, .47, 

1, 2.2, 3.3 (35v), 4.7, 6.8 (25v), 

10 (16v), 15 (lOv), 22 (6.3v) at 25c each. 
10 (25v), 22 (16v), 50 (6.3v), 35c u — 
Any 10 for le$s 10=^ 

Electro 2.2 mfd 64u. 

16CU $1.25 per 10. 

4.7 mfd 64v 16C SI.25 per 10. 

10 mfd 64v 25c $2 per 10. 

25 mfd 25v 17c $1.50 per 10 
50 mfd 40v or 25v 20c $1.70 per 10. 

100 mfd 40v or 64v 28c $2.50 per 10. 
220 mfd 25v 28c $2 50 per 10. 


1000 mfd 16v 45c $3 75 per 10 
2000 mfd 25v $1 $9 per 10. 

4000 mfd 75v $4.50 each 
Polyester 100V 
.001 — .01 
8c u. 

70c per 10 

.022—.047 10c 90c per 10 
1 mfd 12c each $1 per 10 
22 mfd 14c $1.20 per 10 
200v .47 mfd 24c $2 per 10 

1 mfd 35c $3.20 per 10 

2 mfd 48c $4.50 per 10 
Poly 630v 

.1 mfd 18c $1.60 per 10 
.001.01 lie $1 per 10 
.047 12c $1.05 per 10 
Low voltage ceramics 47pf 
lOOpf 2% lOOv 4c 
Polystyrene S-fr 56pf-270pf 500v 
330pf-470pf 250v 560pf-.0039mfd 
125v .0047 .0068 63v 15c each $1.20 
oer 10. 


MODERN ELECTRONICS, 
94 ELIZABETH STREET, 
G.P.O. BOX5402CC, 
MELBOURNE. 3001 
Victoria, Australia 


Earpieces Magnetic with 3.5mm piug 35c each $1 per 3. 

Battery Leads and Snap suit 216 10c 79c / 10. All batteries stocked including Mercury. 
All batteries are guaranteed fresh 4mm banana plugs and sockets 20c pair. Rotary 
gauged pots 1K-4.7M linear 1K-2.2M log $1.20 $10 per 10. Rotary gauged switch pots 
lK-4.7, linear 1K-2.2M log $1.60 $13.50 per 10. Slider switches DPDT 18c $1.60 per 10. 
Large type trim pots lOOohms-4.7 Meg 20c. Special Discount of 10% for orders over $15 
of pots. Alligator clips small 10c large 12c. Ampex chrome-dioxide cassettes C60 $3 
C90 $4. All spare available. Transformers PF2155 lA multi tapped 6.3v-15A $4.50 
PF3259 50v 2A Playmaster 132 $10 plus 75c postage (7lbs). PF2851 12.6v CT 150mA 
$3.82 OPAA2A 7w10K tapped 2, 3, 5, 8, 15 $7.14. All transformers, chokes, available. 
Speakers twin cone 8 or 15 ohms $8 plus 65c postage. Speaker cable 2x 14 / 0076 2c ft. $5 
per 100yds. Samples supplied. Hookup 7 / 0076 4c yd. many coiors. 

Single shielded mic. cable 12 c yd. Hi Fi quality tone arms with magnetic cartridges 
and a FREE Excell ESSOO Dust Bug - $25. Leaflets available. Semiconductors EAA401 
25c $2.20 per 10 E/SA404 30c $2.80/ 10 EAA408 40c MB2 Bridges 2A 200v $1.75 OA91 22c $2 
per 10 BC107,8,9 35c $3 per 10 2N3053 $1.25 2 N3054 $1.65 2N3055 $1.50 AD161 or 2 $1.49ea 
2N301 $1.95 AD149$1.80 TT800/ 1 $3.20 pair BC147/ 8/ 945ceach BC157 / 8 / 9 45c each 
BC177/ 8/ 950ceach B2Y882enerdiodes2.7V-36V48c$4.25per 10Power diodes6A100v 
$1 B0139/ 140 matched pair $4.50 B0139$2 BTY79 / 500R 6A 500v SCR $4.45 AC187/ 8 
$1.95 pair AC 127/ 8 $1.87 pair ORP12 LOR 65c. All mounting kits and heat sinks 
supplied FREE. 

Integrated circuits 741 $1.60 709 $1.20. 

MODERN ELECTRONICS 

Note: All export inquiries to Electronic Exports (same address), inc. Pacific, Asia. 
$NZ, Fiji U.S. accepted. Ail Australian inquiries to Modern Electronics. Ail inquiries 
welcome and will be answered. C.O.D. if required. 

Come visit our showroom. Also open Friday night till 9 p.m. Saturday morning till 
12.30 p.m. Other nights by appointment Phone 654 3761 (24 hours). 
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WESTERN AUSTRALIA 
29 DX aub 

Members of the ‘‘29 DX Club” participated in the 
RSGB National Field Day over the weekend 3rd and 
4th June 1972. A total of 119 stations were worked in¬ 
cluding 34 “G” NFD stations on the 14MHz and 2lMHz 
bands. On 7MHz conditions were not so good and only 
one ‘‘G” portable station was worked, although con¬ 
tacts were made with JA; VS5; ZS5; 3D6; 9V1. 

Operators who manned the club station VK611 were; 
VK6EU; VK6IZ; VK6NK; VK6PG and VK6RV. The 
equipment included a two e leme nt Quad antenna, with 
150 watts input to a YAESU FTDX 400 transceiver. 

ITU NEWS 

On 29th May, the Administrative council of the ITU 
meeting for the 27th session, adopted by secret vote the 
following resolution presented by Algeria, Pakistan 
and Yugoslavia. 

‘‘The 27th session of the Administrative Council of 
the ITU, taking into account the United Nations 
General Assembly Resolution 2758 (XXVI) of 25th 
October 1971, decides to restore all its rights to the 
People’s Republic of China in the ITU, recognizes the 
representatives of its government as the only 
legitimate representatives of China at the ITU”. 

This decision may have some benefits for the 
amateur. For a long time signals emanating from 
Radio Peking have l^n reported within the amateur 
band frequency allocations. Now as a member of ITU, 
adherence to frequency allocations in Region III 
should result. 

AN EMERGENCY OPERATION 

Newspapers, TV and radio reported on the 
disastrous floods which caused loss of life and serious 
damage to property in South Dakota, USA, in June. 

Operators of amateur stations in the affected areas, 
assisted by net stations in other districts, provided an 
outstanding service to the community. Hundreds of 
messages were handled over a period of several days 
and operating procedures were of a very high order. 

WIA YOUTH RADIO SCHEME 

From Youth Radio Scheme examiner, Ken 
Har^eaves, VK2ZIL, the results for YRS Junior 
Certificates exams held in April and May were 
received. The successful candidates were:— 


Yawarra Youth Radio Club: 

Wayne Buckpitt Pass 

St. George Amateur Radio Club: 

Bruce H. Cupitt Honours 

Nigel Chipitt Honours 

Neville J. Muir Credit 

Donald Sims Honours 


Rating for the various grades are 70% pass; 80% 
credit and 90% honours. 

Westlakes Radio Club 

This club operates as a co-operative venture 
dedicated to providing a meeting place for those who 
have a common interest; amateur radio. The club 
provides classes at all levels, from absolute beginners 
up to the Amateur Operators Certificate of 
Proficiency. Classes are held: 

Sat 12 noon to 1.00pm Intermediate standard 
2.00pm to 3.00pm Elementary standard 
3.00pm to 4.00pm Junior standard 
Mon 6.15pm to 8.15pm AOCP Theory 
Wed 6.15pm to 8.15pm AOCP Theory, Morse code 
and Regulations. 

By arrangement with the Department of Education 
and the Hamilton Evening College, the AOCP classes 
are being held this year on two nights a week. Because 
of the connection with the G)llege, the standard rates 
of $8.50 per term are charged. This entitles class 
members to participate in any other of the Hamilton 
Evening College courses free. Alternatively persons 
attending another evening college course may attend 
the radio course free. Pensioners may attend the 
course free. 

More details of the club’s activities may be obtained 
from the secretary, Eric Brockbank, Box 1, Post Of¬ 
fice, Teralba 2284, NSW. 

Maitland Radio Club 

Already the Maitland Radio Club theatrette is 
proving to be of benefit to the community. The com¬ 
mittee at a recent meeting decided to make the 
theatrette available to other clubs and organisations. 
The first group to use it was the Hunter Valley 
Gemology Club, who held a film night for members. 

A stage production “All the World is a Stage” 
present^ by Bill Aitken, a young Maitland actor who 
is making a name for himself both on stage and 
television, was staged for members during Jidy. Mr 
Aitken said the theatrette was ideal for stage 
productions. 



The club has been forced to extend the YES classes. 
In June a record number of 43 were attending classes 
on Friday nights. The additional class which started 
when the theatrette was completed had risen to 21. The 
attendance of classes now held on Tuesday, Friday and 
Saturday totals seventy. 

Twenty-four members were scheduled to sit for YRS 
examinations on 1st July, 1972. The examinations will 
be another milestone for the club. It will be the Hrst 
time club candidates have sat for the YRS senior radio 
certificate. 

Other proj^ts completed are a concrete floor for the 
new transmitting room, a base for a 50ft steel tower, 
and the foundations for a rock garden at the main 
entrance. 

The Maitland Radio Club is in Tenambit Street, East 
Maitland, Full details from the secretary, telephone 
Maitland 33 7286 or write to PO Box 54, East Maitland 
2323, NSW. 

Scouts Radio Club 

Scouts in the Mildura district have formed a Radio 
Club as part of the North-west Zone of the Victorian 
Division, WIA. The club was formed to interest the 
boys in communication and to extend the fellowship 
gained from the yearly Jamboree-on-the-Air. 

A course of instruction has been undertaken to en¬ 
courage the boys to obtain their own amateur licence. 
Brian Poulter, VK3RA and Mike Adams, VK3ZXB run 
the club, assisted by members of the Northwest Zone. 

The club station operates under the call sign VK3- 
BSM, using a Swan 350 transceiver. The boys hope to 


contact other Scout Club stations as well as making the 
usual enj(tyable contacts with individual amateurs. 

The station is on the air regularly each Monday night 
from 2000 hours to 2030 hours EAST on 3660KHz. 

The clubrooms are situated at the Mildura Airport 
and visitors are welcome on any Monday night. 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.IA 

14 ATCHISON STREET 
CROWS NEST N.aw. 2065 
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BOOKS a 
LITERATURE 


J 


Measuring CROs 

MEASURING OSCILLOSCOPES, edited by 
J. F. Golding. Published by Iliffe-Butter- 
worths, London, 1971. Hard covers, 145 x 
220 mm, 236pp, many illustrations. Price in 
Australia $13.90. 

A book written to give a good working 
knowledge of the operation and applications 
of the modern measuring oscilloscope. It 
has been written by a group of design and 
development engineers at Marconi Instru> 
ments, but is intended for oscilloscope users 
and would-be users rather than for design 
engineers. 

The scope of the book is deliberately 
restricted to real-time, general purpose 
instruments, to prevent it becoming too 
unweildy. The chapter headings show the 
presentation adopted: 1 — Construction and 
Operation; 2 — Getting the Signal to the 
Oscilloscope; 3 — The Y Co-ordinate 
(amplitude); 4 — The X Co-ordinate 
(Time); 5 — The Display; 6 — The Ck)m- 
plete Instrument; 7 — Oscilloscope Ap¬ 
plications. The book ends with a topic index. 

Throughout the book the text is clear and 
concise. In the opinion of this reviewer, it 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 

Mail order available, prompt attention. 
See below for this month's new 
publications. 

(Gen.-Elect.) S.C.R. Manual 5th 
Edition $4.65 

Practical colour TV Servicing 
techniques (T.A.B.) R. Goodman $7.40 

(Philips) Building Hi-Fi Speaker 
Systems $1.85 

(Gen.-Elect.) Electronics Ex¬ 
perimenters Circuit Manual $3.60 

Solid State Proiects for the Ex¬ 
perimenter T.A.B. W. Green $4.95 

The Fascinating World of Radio 
Communications (T.A.B.) 

W. Green $4.95 

Radio & Electronic Laboratory 

Handbook M. S. Scroggle 

New 8th Edition $15.00 

Amateur Radio Techniques by Pat 
Hawker (R.S.G.B. Pub.) $3.90 

Add 50c for postage 

McGILLS 

Authorised Newsagency Pty Ltd, 

187 Elizabeth Street 
Melbourne, Vic3000 Phone:60 1475 


achieves an unusually good balance be¬ 
tween emphasis on theory and description 
of practice. For those seeking a sound and 
readable introduction to the modern 
measuring CRO, I would therefore warmly 
commend it. 

The review copy came from the local 
office of the publisher, Butterworth and Co 
(Aust) Ltd. (J.R.) 


Semiconductor course 

SEMICONDUCTOR FUNDAMENTALS 
COURSE. Published by General Electric 
Co, Syracuse, NY, USA, undated. Soft 
covers, 8 V 2 in x llin (215mm x 280mm), 
446pp. Price in Australia, $8.50 plus 50c 
postage. 

This is a programmed instruction course 
originally prepared for personnel involved 
in the marketing of General Electric 
semiconductors. It has been prepared to 
help answer such questions as: V^at is a 
semiconductor? — How does an SCR work? 

— How can semiconductors be put to work? 
There are five sections, each covering 

several topics. The sections are: Basic 
theory and diodes — including semicon¬ 
ductor theory, conventional diodes and 
rectifiers, zener diodes, thy rectors, tunnel 
diodes, and back diodes; Transistors and 
fabrication techniques — NPN and PNP 
transistors, basic transistor theory and 
characteristics, fabrication of semicon¬ 
ductors, unijunction transistors; Thyristors 

— SCRs, SCSs, LASCRs, GTOs, Triacs, 
Diacs; Packages, mounting and failure 
mechanisms — packages (metal, plastic 
and glass), mountings (lead, stud, flange, 
pressfit and stacks), and failure 
mechanisms (electrical, mechanical and 
thermal abouse); Specifications — elec¬ 
trical symbols, major ratings and 
characteristics, and using the typical spec 
sheet. 

This is a simple linear course, ideal not 
only for its original purpose of training 
salesmen, but also as a quick course for 
someone trying to get a basic backgrounu lo 
the subject. The one serious criticism we 
would make concerns the omission of any 
mention of FETs. 

The review copy was supplied by 
Australian General Electric Pty Ltd, 86-90 
Bay Street, Ultimo, NSW 2007, from whom 
copies may be ordered. (J.H.) 

DC amplifiers 

DC AMPLIFIERS, by Bohumil Mirtes. Pub- 
lished by Butterworth and Co (Iliffe 
imprint), London, 1971. Hard covers, 155 x 
215mm, 520pp, many diagrams. Price in 
Australia $14.40. 

A book intended as a text for the un¬ 
dergraduate engineering student and as a 
reference for fie practising engineer. It 
gives a thorough and intensive treatment of 
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the modern DC amplifier — its operation, 
design and applications. 

It is divided into three parts, each of two 1 
chapters. The first part covers fundamental 
concepts, dealing in turn with basic am¬ 
plifier circuit elements (the thermionic 
valve, bipolar transistor and FET) and such 
general considerations as noise, drift, 
linearity, saturation, frequency response 
and stability. Part B then deals with basic 
directly coupled amplifiers, discussing first 
amplifier stages and then multi-stage 
configurations. Finally part C discusses the 
correction of gain variation and drift, using 
feedback, chopping and other technique§. 
The book ends with a list of some 122 
references and a topic index. 

It deals with its aubject in considerable 
depth, using the mathematical models and 
techniques one expects to find in an 
engineering level text. The text is concise 
and would appear to be quite up-to-date. For 
those at university or tertiary college, or in 
a design situation seeking a good text on DC 
amplifiers, strongly commended. 

The review copy came from Butterworth 
and Co (Aust) Ltd. (J. R.) 

Printed wiring boards 

GUIDE TO PRINTED CIRCUITS, by 
Gordon J. King. Published by Fountain 
Press Ltd, London, 1971. Hard covers, 
145 X 225mm, 140pp, many illustrations. 
Price in UK ^C2.50. 

This is essentially a practical handbook 
on printed wiring boards for the student and 
enthusiastic amateur. It covers not only 
such aspects as the development and design 
of boards in industry, but also practical 
matters such as making them at home, 
soldering and desoldering, and repairs. It 
also covers the available substitutes for 
custom printed boards, such as matrix 
board, “Veroboard’’, and specialised 
breadboard units. A final chapter discusses 
microcircuit techniques and various 
possibilities for the future. 

As with many of the other books by well- 
known British technical author Gordon 
King, the text is concise and clearly written, 
and is well illustrated. It can therefore be 
commended to anyone seeking a sound 
guide to printed boards and their practical 
use. 

The review copy came direct from the 
publisher. (J.R.) 

Digital logic ICs 

HOW TO USE INTEGRATED CIRCUIT 
LOGIC ELEMENTS, by Jack W. 
Streater. Published by W. Foulsham & 
Co Ltd, Slough, Bucks, England, 1970. 
Hard covers, 5-5/ 8 in x 83 / 4 in (145mm x 
220mm), 136pp, many illustrations & 
tables. Price in Australia $4.75. 

This book has been written for the 
engineer or technician who has not 
previously used or designed digital logic 
circuits. It assumes only a basic un¬ 
derstanding of elementary electronics and 
simple transistor circuits. 

A good idea of the content of the book can 
be obtained from its chapter headings: 1 — 
Binary Numbers; 2 — Boolean Algebra; 3 — 
Gates; 4 — Gate Combinations; 5 — 
Bistable Elements and Their Use; 6 — How 
Logic Families Compare (covers RTL, 
DTL, TTL, ECL, CTL or CML, and MOS and 
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Kit-Sets’ comprehensive 
trade catalogue 

Illustrated along¬ 
side is the Kit-Sets 
Aust trade 
catalogue for 1972- 
73, mentioned 
briefly in these 
columns last 
month. Included 
are comprehensive 
list of components, 
kit sets, test equip¬ 
ment, tools, work¬ 
shop fitments, and 
audio equipment 
for hi-fi installations, such as turntables, 
pickup cartridges, tuners, amplifiers, 
loudspeakers and headphones. Prices 
are quoted for each item, and pur¬ 
chasers are offered an up-dating service 
to keep the prices current. The catalogue 
is available for 50c, plus postage 25c 
from Kit-Sets Aust., PO Box 176, Dee 
Why, NSW 2099; or from the company’s 
Brisbane branch, at 295 St Pauls 
Terrace, Fortitude Valley, Qld, 4006. 

Kit-Sets has recently opened a new 
self-service components and hi-fi 
department at 230 Sussex Street, Syd¬ 
ney. This will be open during normal 
trading hours Monday to Friday, and on 
Saturday mornings from 8.30 to 12.00. 


teal 



diode logics); 7 — Using Off-the-shelf Logic 
Elements. In addition there are two ap¬ 
pendices : 1 — Decimal to Binary to Binary- 
Coded-Decimal (BCD) Table; 2 — 
Glossary. 

In spite of its title, this book is slanted 
more towards how various digital circuits 
work rather than how to apply them. The 
last chapter gives some general hints on the 
construction of experimental circuits and 
on troubleshooting ICs. The majority of the 
text, however, is concerned with a 
reasonably thorough explanation of circuit 
operation. One small criticism: some of the 
complementary bars have been missed in 
the printing but these should be obvious if 
the reader understands what he is reading. 
A good introductory text. 

The review copy was supplied by Gren¬ 
ville Publishing (jo Pty Ltd. (J.H.) ® 


ALL BOOKS 

REVIEWED IN THESE 
PAGES 

AND HUNDREDS OF OTHERS) 

AVAtLABLE FROM 

TECHNICAL BOOK CO. 

289-299 SWANSTON STREET, 
MELB. 3000. Ph. 663-3951 



soldering 


Buy a SCOPE and join 
the club of satisfied 
USERS—you need not 
keep it a secret, others 
don’t. That’s why SCOPE 
IS KNOWN AT ALL THE 
BEST PLACES—in the 
tool kit, on the bench, in 
the boot, on the kitchen 
table, in the garage, on 
the service truck. In the 
engine room, even on the 
roof... Wherever SCOPE 
goes it gives you the best 
service—and a host of 
satisfied users will agree 
it is the QUICKEST, the 
EASIEST, the SAFEST 
...THE BEST OF ALL 
SOLDERING IRONS. 


ECONOMICAL 

Consumes current only 
whilst in use. Scope 
performs all the functions 
of other irons from 40 to 
150 Watts. (Mlniscope— 
up to 75 Watts). 

FAST 

Fast heating due to the 
unique replaceable 
carbon element. Only 5 to 
6 seconds’ initial heating 
up time from cold, then 
practically instantaneous. 


VERSATILE 

Copes with all soldering 
jobs—from miniature 
components to large 
solder lugs. Temperature 
control at your finger tips. 
Heat only when, where 
and gs much as needed. 

SAFE 

Low voltage operation. 
Scope irons operate from 
2.5V to 6V. Can even be 
operated from a 6 volt car 
battery. For convenience, 
safety and complete 
satisfaction use only the 
* Approved Scope Trans¬ 
former—look for the 
name Scope. 



•Approved by electricity 
authorities APR. 

No. N/360/6894-5 

Fully guaranteed only 
when used with the 
approved “Scope” 

T ransformer. 


irons 

CONVENIENT 

Ideal for those almost 
inaccessible spots. No 
burning of adjacent 
insulation. 

LIGHT WEIGHT 
Scope De Luxe weighs 
only 3y2 ozs. 

Miniscope 1% ozs. 



complete with a spare tip 
and two elements and 
suitably packed for 
presentation as a gift. 
SPARE PARTS 
No expensive resistance 
wire heating elements to 
replace. Maintenance 
without special tools. 
Spare tips, carbon 
elements and other parts 
readily available from 
your Scope Distributor. 
Scope products are 
available from all major 
electrical wholesalers 
and Hardware Stores 
throughout Australia and 
from H. W. Clarke, 
Wellington and Auckland, 
New Zealand. 


SCOPE MEANS A LIFETIME OF SATISFACTION 



IRH Components Pty. Limited 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 


74 RAGLAN ST, PRESTON, VIC. 3072. PHONE: 44-5021 


Interstate 

Agents 

HOB. TAS. 342811 
LAUN. TAS. 22844 
PERTH W.A. 82271 
ADEL. S.A. 231971 
BRIS. QLD. 211933 


Please Post free SCOPE literature 


NAME .., 
ADDRESS 



THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


#CITY 


POSTCODE 
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NEW RH (Radio House) 


"HANDYMAN" RH150 $11.50 


RANGE OF MULTIMETERS 


MODEL RH-60 $29.00 Packing & Postage 

$ 1.00 



50,000 Cttims per Volt DC. 

10,000 Ohms per Volt AC. 

dedications: 

DC Volts: 0.25,2.5,10, 50,250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA. 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 -l-62dB. 

Accuracy: DC ±3 p.c., AC 
±4 p.c. (of full scale). 

Batteries: Two 1.5V dry 
cells. Overload protected. 


MODEL RH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • ± 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch t Mirror scale • Instructions for 
operation with circuit diagram. 



SPECIFICATIONS: 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200 (100,000/V). 

AC Volts: 6, 30, 120, 300, 1200 
(10,000/V). 

DC Current: 12A, 300A, 6mA, 
60mA, 600mA, 12 amps. AC 
Current 12 amps. 

Resistance: 20K, 200K, 2M, 
20M. 

Decibels: —20 to -1-17, 31, 43, 
51, 63. 

Accuracy: DC ±3 per cent. 
AC ± 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready” 
915. 



CHECKED PACKED 
& POSTED $12.00 


Pocket-Size ZVa' x 4%” x IV 4 ”. 
Instruction sheet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC CHirrent: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, -l-62dB, O.TKHz. 
Capacitance: .0001, .01, .0025, .25uF 


MODEL RH-20 $15.00 Packing & Postage 



20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC (Xirrent, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, -1-22 (at AC / lOV) -f- 20, 
-1-36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V d^ cells. 

With overload protection $18.00. 


MODEL RH-80 $20.00 Packing & Postage 

20,000 Ohms per volt DC. 75c 
^ 10,000 Ohms per volt AC. 
Specifications: 

DC Volts: 0.5, 2.5,10,50,250, 500,1000. 
AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 
500mA. 

Resistance: 5K, 50K, 500K, 5M. 
Decibels: —lOdB -h 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready” 915. 

• Overload protected by dual silicon diodes • Double-jewelled 2 
per cent meter • ;^1 per cent temperature-stabilised film 
resistors • Mirror scale. 




INTERCOMS 


“Gem” 3-station $19.75 
“Homer” 2-station $12.75 
Postage 75c 


STYLUS PRESSURE GAUGE, Balance type NW-501 

$1.50 
Posted 






RADIO HOUSE PTY. LTD. 

306-308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 
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LISTENING AROUND 
THE WORLD 


by Arthur Cushen, MBE 


English non-stop from Brazil's International Service 


Zealand have all undergone frequency changes: 
GMT kHz 

0100 5930, 7345, 9540, 9630, 11990 

0300 5930, 7345, 9540, 9630, 11990 

0700 6140, 11855, 15310, 21690, 21700 

The transmissions are of 55 minutes duration. The 
broadcast at 0700GMT is beamed to Europe, New 
Zealand, Australia, South East Asia and Africa. 

ENGLISH FROM ETLF 

A new schedule to hand from ETLF the Voice of the 
Gospel, at Addis Ababa, gives the frequencies and 
times of their broadcasts in English. 


Radio Nacional, Brazil, has commenced a new International Service from 
studios located in the country’s capital city, Brasilia. 


Radio Nacional was formerly located at Rio de 
Janeiro. Overseas reports have indicated that the 
station is now operating 24 hours a day in English, with 
the object of evaluating reception in Europe. The 
station is using 11720kHz with 7%W, and 15445kHz with 
lOOkW. Transmissions are via a rhombic antenna, 
beamed to London but able to serve the entire Western 
European area. 

Reception reports from listeners will be used to 
evaluate the effectiveness of the transmissions, and 
subsequently there wiU be programs in German, 
French and Italian for Europe, as weU as Japanese and 
English for the USA. Spanish is also being considered. 

Reception of a transmission in English from Radio 
Nacional on 11720kHz has been possible in New 
2^1and at 0130GMT. Before this time the frequency is 
also used by Berne, Switzerland, and from 0200GMT 
reception is difficult because of stations operating on 
the adjacent channels of 11715 and 11725kHz. 

This English transmission is not the first we have 
verified from Brazil. From our verifications we find 
that PSB Rio de Janeiro was broadcasting English in 
1941. Our verification states that *‘the transmissions 
are daily from 10220kHz and over the broadcasting 
networks of over 30 stations located in Brazil”. 

EXPANDED SERVICE FROM MONTREAL 

In recent weeks. Radio Canada has earned out 
further test transmissions to Japan between 1000 and 
llOOGMT, using 9740 and 11725kHz. These tests are 
using new 250kW transmitters. Two of these are not in 
service, and three more are to be installed. 

A tentative schedule for the period November 5 to 
March 3, shows that Radio Canada will be using their 
250kW transmitters in place of the old 50kW units for 
almost all transmissions. Several new frequencies are 
scheduled, including 5960, 5980, 6040, 6065, 9635, 9650 
and 119201^. The existing service to the South Pacific, 
which is daily 0825-0935GMT, is also to have 250kW 
transmitters. 

FOUR ALL-NIGHT COLOMBIANS 

Signals have been heard from four Colombian 
stations which (^rate (mi a 24-hours-a-day basis. Our 
reception of all four was around 0600GMT. La Voz de 
Bogata has been received at good strength on 5960kHz, 
and on 6065kHz the relatively new Radio Super is being 
heard. Radio el Sol at Cali is on 6140kHz. HJKJ, the 
longest established all-night service of the four, uses 
616(McHz. All four stations have the usual Spanish and 
Latin American music programs, with frequent an¬ 
nouncements and conunercials in Spanish. 

ANKARA RADIO 

Some weeks ago we heard Ankara Meteorological 
Radio on eOOOkHz at 0455 and a^in at 1900GMT. A 
verification letter has been received by airmail con¬ 
firming our reception of this interesting station. 

The letter, from Dr Umran C. Colasan, Director 
General of the Turkish State Meteorological Service, 
said ‘The Turkish State Meteorological Service em¬ 
ploys two transmitters for the purpose of ‘'fhe Voice of 
Meteorology’ — short-wave 6890 and 6900kHz, both 
with a power of 2.5kW. The scheduled daily broadcasts 
are made on both frequencies simultaneously. One of 
the transmitters will taken out of the service soon, 
since the experiment we have conducted on both 
transmitters with a view to better quality broadcasts is 
about to expire. Our broadcasts through ‘The Voice of 
Meteorology” will therefore, continue with one trans¬ 
mitter thereafter.” 

The antenna used is a delta-matched open-wire 


balanced 500-600 ohms system, 76ft long and 56ft high. 

The schedule is 0455-0700, 1200-11615, 1800-1930GMT. 
The station opens with an interval signal, a melody 
performed on a saz, a Turkish instrument which 
sounds rather like a twangy mandolin. 

INDONESIAN SIGNALS 

Radio Australia says some interesting signals from 
Indonesia have been heard by Bob Bundy, of Truk, 
Caroline Islands. They are: 
kHz 

3905 RRI (Radio Republik Indonesia) at Djajapura, 
was heard to sign on at 0800GMT after the interval 
signal, in pars^el with 6070kHz. 

3916 RRI, at Temgate, had instrumental music, with 
identification in Indonesian at 1115GMT. 

3985 RRI, at Merauke, heard with a news relay from 
Djajapura at 0900GMT, followed by local 
programming at 0915GMT. 

4839 RRI, at Ambon, had an Indonesian program at 
0906, in parallel with 7139kHz. 

The editor of ‘‘World Radio and Television Hand¬ 
book” advises that a list of low-powered local stations 
operating in Indonesia is now available for the first 
time for many years. These operate mainly in Djkarta 
and have a {^er restriction of 75 watts. 

These stations operate mainly between 2300 and 
0800GMT on medium-wave band, but some are on 
short-wave, in particular around 2325 to 2500kHz. Full 
details will be in the next ‘‘World Radio and TV Hand¬ 
book”, and the Danish Short-wave Club has obtained 
permission to publish the complete list with addresses 
in one of their bulletins. 

RECENT VERIFICATIONS 
COLOMBIA: Radio Super HJAX, Bogota, has con¬ 
firmed reception on 60^kHz. Several of our readers 
have receiv^ a long letter in Spanish, which includes a 
list of the network stations affiliated with Radio Super, 
and a pennant. It appears that in May the station an¬ 
swered many reception reports sent to them when the 
station was first heard in 1971. 

Radio Cinaruco HJLZ has confirmed reception of a 
report of 4865kHz sent by Chris Davis of Featherston, 
NZ. The verification came with a friendly letter signed 
by Garrid Munoz Tello Manager, and two post cards. 
MALI: A verification card received recently from 
Radiodiffusion Nationale du Mali confirmed a 
reception report of October 1970. The station in recent 
months has been verifying reports, many of which 
were submitted 12 to 18 months ago. Our verification 
was for 7110kHz, and the power on this frequency is 
given as 50KW. Transmitters on 5995 and 9710kHz have 
50KW and another on 4783kHz has 18KW. 

NEW HEBRIDES: A verification card from Radio Vila 
on 3945kHz gives the information that planned 
operations on medium-wave will not be implemented 
before the end of the year. According to Mr John 
McNeil, Broadcasting Officer, the medium-wave 
service has suffered some setbacks, and no decision 
has yet been made about commencing date. Although 
they have an aerial, a lot of tech^cal work still 
remains to be done, both on the transmitter and the 
studio. 

NEW PRAGUE SCHEDULE 

Radio Prague, Czechoslovakia, has introduced a new 
schedule, wMch includes a special transmission with 15 
minute broadcasts in Czech, German, French and 
English. This service is 0630-1200GMT on 6055 and 
9505kHz. 

Broadcasts to North America, Australia and New 


GMT 

kHz 

0400-0425 

9730 

1255-1325 

15315 

0530-0610 

11890 

1330-1345 

15320 

1330-1400 

15400 

1655-1710 

6065 

1755-1810 

9705 

1830-1910 

7145 

1930-2015 

11955 


ENGLISH FROM MOSCOW 
English pr^rams from Radio Moscow are relayed 
by the Silurian relay station on both medium- and 
short-wave for reception in Australia and New 
Zealand. The latest schedule received shows some 
frequency changes: 

GMT kHz 

1100-1130 12060, 9750, 5960, 629 

1130-1200 12060, 9750, 596, 1250, 629 

1200-1230 12060, 9750 

1230-1300 11940, 12060, 9750, 5960, 1250, 629 

From September 2, 1513()kHz (now used 1230- 
1300GMT) will be dropped. From September 3,9540kHz 
will be used instead. 

MADAGASCAR RELAY 

The schedule of Radio Nederland relay station at 
Madagascar is being expanded in its service of 
rebroadcasting programs from Hilversum, Holland. 
The latest schedule includes some new frequencies: 


GMT 

KHz 

Language 

1400-1520 

11785 

English 

1530-1650 

11730 

Dutch 

1700-1820 

9765 

English 

2130-2250 

7295 

English 

2300-0020 

7285 

Indonesian 

0030-0150 

7285 

English 


Notes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New 
Zealand. All times are GMT. Add 8 hours for WAST, 10 hours for EAST, and 12 hours for 
N2. 
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Additional transmissions, formerly carried from 
Lopik in Holland, are: 

1230-1350 21480 Dutch 

1830-1950 15220 French 

2000-2120 11730 Dutch 

UNITED NATIONS RADIO 
Broadcasts from United Nations Radio, New York, 
are relayed over Voice of America transmitters and 
are beamed to most parts of the World. On Saturdays 
are special transmissions to Oceania and Far East. 
GMT kHz 

023(H)245 21460, 17850, 15365 

17830,15155 
0845-0900 11850, 5955 

1000-1030 9565, 6185, 17860, 15250 

1030-1100 9565, 6185, 15155 

English broadcasts are at 0230 beamed to Singapore 
and Malaysia and at 0845 to Australia and New 
Zealand. At 1000 there is a ten-minute session for the 
Far East. 

BROADCASTS FROM HANOI 
The present schedule of the Voice of Vietnam, Hanoi, 
has been supplied by Robert Crawford of Ingham, 
Qld.: 

ENGLISH 

GMT kHz 

0030-0100 10040,7038 

0500-0530 10040,12025 

0830-0900 10040,12025 

1000-1030 10040, 12025 

1200-1230 10040, 12025 

1300-1330 15012,12025 

1530-1600 10040, 12025 

2000-2030 15012,12025 

2300-2330 10040, 12025 

FRENCH 

0400-0430 10040,12025 

1300-1400 10040,12025 

1630-1700 10040,12025 

1830-1900 15012, 12025 

2030-2100 15012, 12025 

BROADCAST BAND NEWS 
TONGA: A new call-sign is now being used by the 
Nukualofa Station. This was formerly known as ^CO, 
but Tonga has been assigned a new prefbc, and the 
station is now using the call A3Z. The station operates 
on 1020kHz and has the power of lOKW. ^ 
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ANSWERS TO 
CORRESPONDENTS 


RECEIVER FOR 52MHZ: Have you ever published, or 
are you considering publishing, a receiver to work with 
the 52MHz transmitter publi^ed in the ‘'Reader Built 
It** section of May, 1971. (G.T., Kyabram, Vic.) 

®It is many years since we published a receiver 
specifically for the 50MHz amateur band. However, in 
March, 1963 we published the designs for 50MHz and 
144MHz crystal locked converters (File No 2 / CV / 17) 
which could be used with a normal short-wave 
receiver. We also published designs for 52MHz hand¬ 
sets in May, 1970 (fixed frequency — File No 3 / TC / 5) 
and June, 1970 (tunable — File No 3/TC/6) from 
which you could possibly extract the receiver circuits 
for construction. Copies of the articles mentioned may 
be obtained through the Information Service for 50c 
each. 

AMPLIFIER: Would you please send me the circuit 
diagram for a stereo amplifier, transistorised if 
possible. The input is from a turntable, and the output 
is for two speaker boxes. (W. J., Manly, NSW.) 

®Unfortunately, W.J. you have not given us quite 
enough information to help you. For instance, how 
much power do you need? >^1iat type is the pickup 
cartridge — a crystal, ceramic or magnetic? What 
impedance are your speakers? We need the answers to 
all Of these questions before we can really help. In the 
meantime, ^d you see the low cost stereo amplifier 
in the January issue? This may be all you require. 

ADDRESS WANTED: I have acquired an amplifier, 
turntable and loudspeaker which all have a metal tag 
with the name “Sound House**, and an address. I wrote 
away to the address given for information but the letter 
was returned undelivered. Have you published details 
fnr a converter covering around the 3340KHz region? 
Recently I heard SSB signals on my receiver, and 
having another receiver on hand covering the same 
frequency, I heterodyned the signals together. I am 
wondering whether this would react into the aerial. 
Can you comment on this? (R.W., Sebastopol, Vic.) 

0The last address we have for Sound House Pty Ltd is 
that given in its advertisement in the May, 1972 
issue — 14 Beatty Avenue, Armadale, Vic 3143. If 


mail is being returned from this address, we know of no 
other. A three-band converter covering the range you 
require was described in the May, 1966 issue. A projwt 
reprint of this can be obtained through the Information 
Service for 50c (File No 2 / CV / 20). We doubt whether 
your receiver will be radiating in the circumstances 
describe, but we are unable to comment beyond this as 
the information given is not sufficient for us to be able 
to determine exactly what might be happening. 

BOOK: As I am a raw beginner in the field of elec¬ 
tronics I would a|;q;>reciate it if you could recommend a 
book or magazine which contains circuits oi crystal 
sets and transistor receivers. (R.V. Lidcombe, NSW.) 

®If you require circuits of crystal sets and simple 
transistor receivers we can supply them from our files. 
In fact, an article entitled “Simple Crystal and 
Transistor Sets** was published in the July, 1969 issue. 
(File No 4/TRl/ 11). If you need a book which ex¬ 
plains the theory of operation of radio and electronics, 
we suggest our handbook “Basic Electronics’*. It is 
priced at $2.00, plus thirty cents postage 

MORSE KEY: I have been reading your book “Basic 
Electronics** and intend to go for the amateur radio 
licence. C^n you tell me where I can obtain a standard 
PMG Morse code key around Sydney, and how much it 
would cost? (P.F., Pennant Hills, NSW.) 

(2This a bit out of our line, P.F., since we normally are 
concerned only with those components required for our 
projects. However, we are aware that Morse keys 
appear to be in short supply these days, particularly 
the type to which you refer. We have seen some British 
army types advertised by disposals stores in recent 
months, and this may be your best bet at the moment. 
We also surest that you contact the Wireless Institute 
of Australia, who may be able to advise you if and 
where these are avaiLable. 

lOOW-i- GUITAR AMPS: Within these columns I have 
noticed requests from time to time for guitar am¬ 
plifiers with p^er ratings in the 100 watts plus class. I 
have been waiting for such a design as have been many 
other readers, ai^ 1 feel such a unit would have a very 
popular appeal to many. (R. B., E^arlwood, NSW.) 


(^The simple fact is that we have just not been able to 
get around to a very high-powered guitar amplifier, as 
yet. Without seeking to make excuses, we do wonder, 
however, how many guitar enthusiasts have been 
bemused by mere figures. One hundred watts is an 
impressive figure but if it happens to be fed into a 
loudspeaker system rated at 100 watts but, say, 3dB 
down in sensitivity, the final acoustic output would be 
the same as from a 50W amplifer and more sensitive 
loudspeaker. 


PRICES WANTED: I find it irksome to chase through 
my rarely up-to-date price lists to determine the 
probable cost of parts for a particular project. In some 
cases the components are supplied in kit form and the 
cost is readily ascertained but in most cases I have to 
guess roughly or tediously search price lists. May I 
suggest that your writers include in their articles an 
estimate of the cost of construction at current prices? 

I have been discussing with a friend the Autodim 
(“Electronics Australia*’, July, 1971) and he told me 
that a kit is available. Can you tell me the distributor 
and the cost? 

One of my biggest problems in constructing your 
projects is in the manufacture of the case, chassis or 
cabinet, and I am loath to invest in unfaniiliar metal 
working apparatus. At the same time, I am reluctant to 
continue with my present choice of either a casing 
salvaged from the scrap heap, or paying high prices 
for a commercially produced housing, (^n you offer 
any constructive comments? Are you able to offer any 
information or opinion on the Heathkit series. Who is 
the local distributor? (W.H., Highate Hill, Qld.) 

®We avoid quoting prices because any figure would 
provide a source of contention with those who actually 
sell parts. Sets (tf components for most “Electronics 
Australia*’ projects are available from a number of our 
advertisers, and a study of the advertisements in each 
issue should reveal which companies are offering this 
service. Prices should be available on request. In the 
Brisbane area, Kit-sets Aust Pty Ltd maintains a 
branch, and should be able to assist you. Wherever 
possible we use standard case sizes for our projects to 
minimise cost. We see no alternative to buying the 
commercially made product, if you are not prepaid or 
able to make one yourself. 


"ELECTRONICS AUSTRALIA" INFORMATION SERVICES 


As a service to readers Electronics Australia" is able to offer; (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and 
other filed material to do with constructional projects and (2) A strictly 
limited degree of assistance by mail or through the columns of the 
magazine. Details are set out below: 

PROJECT REPRINTS: These cost 60c per project. Prior to December 
1959, circuits and diagrams only are available. From December 1959 
onwards, complete articles are available. No material can be supplied, 
additional to that already published. Reprints can be supplied more 
speedily If they are positively identified and not accompanied by technical 
queries. Material not on file can normally be supplied in photostat form at 
30c per page. 

SUBSCRIPTIONS. piNDERS, HANDBOOKS etc: These are handled by 
seperate departments. For fastest service, send separate orders to the 
departments concerned. 

PHOTOGRAPHS. METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for 6in x 8ln glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions 
and positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply negative transparencies, 
actual size. Price; 50c. We do NOT deal in manufactured boards. These 
are available from advertisers 

BACK NUMBERS; As available. On issues up to six months, face value. 
Seven months to 12 months, face value plus 5c. Thirteen months or older, 
face value plus 10c. Postfige and packing. 10c per issue extra. Please 
indicate if a PROJECT REPRINT may be substituted if the complete Issue 
is not available. 


REPLIES BY POST: These are provided to assist readers encouniering 
problems in the construction of our projects published within the last two 
years. Note, particularly, that we cannot provide lengthy answers, or 
undertake special research or modifications to basic designs. Charge: 
50c. inclusion of an additional fee does not entitle correspondents to 
special consideration. 

OTHER QUERIES: Technical'queries outside the scope of "Replies by 
Post" may be submitted without fee and may be answered in the magazine 
at the discretion of the Editor. Technical queries will not be answered by 
interview or telephone. 

COMMERCIAL EQUIPMENT: "Electronics Australia" does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex- 
disposals equipment etc. We are therefore not in a position to comment on 
any aspect of such equipment. 

COMPONENTS: "Electronics Australia" does not deal in electronic 
components. Prices, specifications etc should be sought from appropriate 
advertisers or agents. 

REMITTANCES: These must be negotiable in Australia. Where the exact 
charge may be in doubt, we recommend submitting an open cheque, 
endorsed with a suitable limitation. 

POSTAGE & PACKING: All charges shown include postage and packing, 
unless otherwise specified 

ADDRESS: Ail requests for data and information should be directed to the 
Assistant Editor, "Electronics Australia”. Box 2728, GPO Sydney. NSW. 
2001 _(10/71) 
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Heathkit products appear to have a good name. The 
present distributor for Heathkit is Schlumberger 
Instrumentation Aust (Pty) Ltd, PO Box 138, Kew 3101. 

OVERLOAD PROTECTION: I was wondering if you 
have ever published plans for a device which will cut 
power to an amplifier when the speakers are discon¬ 
nected. I have been led to believe that permanent 
damage will occur if the speakers are removed when 
the amplifier is turned on. Could you tell me if this is 
correct? Also, I have been puzzled by a symbol used 
for ICs. Could you tell me what is meant by the 
following symbol? (K. W., Blast Kew, Vic) 



® It is true that some amplifiers can be damaged if 
the load becomes disconnected while they are on. But 
this is generally due to excessive voltage swii^, and it 
is not very easy to devise a protective circuit to 
disconnect the power in this type of situation. Some 
modem solid state amplifiers have inbuilt overload 
protection, like that used in our own ‘^lO-Plus-lO Stereo 
Amplifier” of April 1969, but this protects the circuit 
mainly against short-circuits across the output and 
against being grossly overdriven. You might be able to 
add this sort of protection to an existing amplifier,-by 
studying the ^il 1969 circuit for guid^mce. Hie 
symbol which is worrying you is that generally used for 
an operational amplifier. To learn more about these, 
you could try reading the articles in the October and 
November 1971 issues. 


SOLID-STATE TUNER: Have you ever published a 
design for a solid-state tuner with an RF stage for use 
on the broadcast band, or alternatively an RF am¬ 
plifier (solid state) for the same purpose? Is it possible 
to add an RF stage to, or modify the aerial system of, a 
27MHz citizens’ band transceiver to increase its ef¬ 
fective range? (D. M., Orbost, Vic.) 

® We assume that your requirement is for a tuner for 
DX reception. In this event, we cannot offer 
you anything suitable at present in solid state equip¬ 
ment. We did publish a design for a valve type 
equipment in 1966, but we have not so far published a 
solid state equivalent. However, we are working on 
such a design and hope to be able to publi^ a 
description in the reasonably near future. Concerning 
your second question, we would point out that there is 
no citizens’ band in Australia, and the apparently 
widespread belief that 27MHz equipment can be used 
indiscriminately, without licence, is quite erronepus. 
All transmitting and transceiver equipment has to be 
type approved by the Postmaster-General’s Depart¬ 
ment, and it would probably contravene regulations to 
modify such equipment without the consent of the 
PMG Radio Branch. 

PEN FRIEND: Congratulations on a very fine 
magazine. I have been buying it since January, 1972, 
and find it very interesting and helpful. I am a young 
reader, 12 years old, and very interested in radio and 
electronics. Would you please publish my name and 
address as I am interested in fmding a pen friend. I am 
building the three-transistor all-wave radio described 
in “Basic Electronics”. (David Storos, 110 Dean 
Street, Enfield, NSW 2136.) 

® We are glad you find the magazine and our hand¬ 
book of value to you in your hobby. We have published 
your name and address as requested — interested 
readers should write direct to David. 


TIMING LIGHT: I wish to build a power timing light 
for setting ignition timing. I have been reading the 
article on the Stroboscope in the September 1971 issue. 
Is this unit suitable for triggering by the car’s ignition 
system. There is a point marked ‘T / P See Text” on 
the circuit diagram. I cannot find any reference to it in 
the text. Would there be enough power available from 
the primary side of the ignition coil to trigger the unit if 
connected to this point? I imagine the EHT from the 
ignition coil would play havoc with the unit and could 
not be used. If this unit is not suitable could you publish 
one suitable for ignition timing. (J. M. Allawah, NSW). 

(S The secondary of the ignition coil may or may not be 
suitable for use in a power ignition timing light, 
depending on the circuit and tube used. We publi^ed 
an ignition timing light in the August 1971 issue. This 


NOTES & ERRATA 

130RECEIVER: (April 1972, FUe No 2/SW/62). Due 
to insufficient clearance around pin 6 of the IF trans¬ 
former, there is a danger that it may be soldered or 
accidentally shorted to earth. Chpper clearance may 
be increase simply with an oversize drill. 



used a single neon tube, especially made for this 
purpose. A power ignition timing light was submitted 
to Uie “Reader Built It” section in the March 1971 
issue. This unit did use the EHT to trigger it, via 
capacitive coupling. The point marked T/P in the 
September 1971 article is a test point, referred to in the 
first column of page 53. It is not intended for a 
triggering point. 

BEGINNERS’ BOOK: I have read a few of your 
magazines and am very interested in electronics, but I 
do not know anything about the subject. (Jan you tell 
me where I can obtain a book for beginners. (J. C., 
Woronora River, NSW.) 

® Our own “Basic Electronics” handbook was written 
specifically as an introductory text for readers such as 
you. Copies are available through the Information 
Service for $2.30 including postage. We also review 
several books each month in our “Books and 
Literature” section: from time to time we include 
reviews of beginners’ texts. In addition, of course, we 
have our “Hementary Electronics” section each 
month catering for beginners, and we often include 
other projects which bi^inners could attempt. 

HIGH POWER AMPS: My young brother wishes me to 
build a 3(X) watt guitar amplifier. I am only an ap¬ 
prentice technician and do not have enough tmowledge 
to design one. Do you have a 300 watt amplifier, 
suitable for bass guitar. It would need to have a 
frequency response of 100 to 10,000Hz Vhich is about 
the range of the rhythm guitar. He wants extra jacks 
for other guitars and microphones, as well as a tape 
output. If you haven’t got such a design could you put 
me in touch with someone who has. I would prefer 
valves to solid state. (T.D., Werris (Jreek, NSW) 

® We have never described a 300 watt amplifier. The 
highest power guitar amplifier we have described was 
the 60 watt Playmaster 117. This is a genuine 60 watts 
power —- not “peak music” power which gives a 
greatly exaggerated specification. We have found that, 
with a reasonably efficient speaker system, 60 watts 
continuous is quite adequate for most requirements — 
in fact, for halls of only a modest size, it is too much 
power. Copies of the Paymaster 117 article (July 1967, 
File No. 1 / GA / 9) are available from the Information 
Service for 50 cents each. 

STEREO AMP: I wish to make a 10 watt stereo am¬ 
plifier using the Sinclair ICIO which was advertised in 
your magazine some time ago. It states in this ad that 
to use it as an audio amplifier all you need do is add 
such components as tone and volume controls. Could 
you send me the circuit of a simple amplifier using this 
IC, or could it be used in the stereo amplifier described 
in the Jan 72 issue. If so, what adjustments would be 
needed. (A.W., Blackwould, SA) 

(9 We do not know if the IClO can be substituted in the 
Simple Stereo Amplifier, because we have not tried it. 
Furthermore, we have no circuits specifically 
designed for use with the ICIO. We strongly suggest you 
adhere to the parts specified in the design, as we 
cannot offer any assistance if parts are substituted. 
You may have been mislead in thinking that sub¬ 
stituting the ICIO would give you a 10 watt amplifier. 
The 10 watts quoted for the ICIO is a peak value. If 
brought to the same terms as the specifications for the 
SL403D, you will probably find that they both have the 
same order of power output — approximately 3 watts 
continuous into 8 ohms. 


MOOG SYNTHESISER: You have a fine magazine. 
You have mentioned the Moog synthesiser at times, 
but have not given a full article on what it does and 
what it consists of. I am interested in trying to build 
one, and would like to know the approximate cost of 
assembling one, (M. C., Penrith, NSW) 

We have had a number of requests for information 
on the Moog synthesiser, and more often than not, the 
enquirer has expressed the desire to construct one. 
Unfortunately this device is not a proposition for home 
construction except perhaps by very experienced 
builders. 



TV/RADIO/HI-FIRXIN6 TOOLS 




Super-long, hollow-shaft, 
colour-coded hex-nut 
drivers. In reaches up to 
20''; these fixed handle nut 
drivers are ideal for 
removing and replacing TV 
tuners, bezels and other 
up-front components. 

Top quality rigid steel 
shafts will not twist; 
precision cold-drawn case- 
hardened sockets. 

Single tools and matched 
sets of conventional drivers, 
nutrunners and other 
service tools. 



469 PACIFIC HIGHWAY ARTARMON ll$.W. 
Tel: 424214 

^^B^aiAUSTS IN PDiCISIOII fASTtHIMg TOOis'^Ml 
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ALL PRICES 
INCLUDE 

TAX AND POSTAGE 


IMPORTED COMPONENTS 

P.O. BOX 1683P. MELBOURNE 3001 


SPECIALS 


AC126 

AC187/ 188 

AY 1101 

AYlllO 

AY1112 

AY1115 

BAIOO 

BC207 

BC209 

BF115 

EM402 

EM404 

EM406 

EM408 

OA90 

OA91 

OA95 

OA202 

ORP12 

SP1460 

SElOOl 

SE4002 

SE4010 

ST2 

40669 

2N3053 

2N3055 (M.I.L. 

2N3565 

2N3568 

2N3569 

2N3638 

2N3638A 

2N3642 

2N3644 

2N3645 

2N3693 

2N3819 


.85 
2.00 
.28 
.99 
,51 
.46 
.36 
.59 
.70 
.78 
.23 
.26 
.34 
.42 
.29 
.30 
.35 
.60 
.75 
3.00 
.27 
.50 
.57 
1.10 
3.10 
1.57 
Spec) 1.60 
.42 
.67 
.71 
.57 
.75 
.81 
.78 
.88 
.26 
.77 


1N645 

.84 

1N914 

.51 

IN3491 -1- R 

1.75 

IN3492 4 - R 

1.83 

1N3493 -f- R 

2.36 

1N3660 + R 

1.99 

2N174 

6.09 

2N217 

1.24 

2N277 

2.32 

2N301 

3.06 

2N301A 

4.23 

2N406 

1.01 

2N417 

1.77 

2N441 

1.80 

2N443 

3.22 

2N456A 

4.20 

2N489B 

14.76 

2N591 

2.61 

2N649 

2.12 

2N696 

1.13 

2N697 

2.34 

2N706A 

1.80 

2N930 

1.80 

2N1038 

3.92 

2N1046 

17.94 

2N1073B 

7.59 

2N1302 

1.01 

2N1303 

1.01 

2N1305 

1.13 

2N1306 

1.32 

2N1307 

1.32 

2N1308 

1.64 

2N1309 

1.64 

2N1546 

5.85 

2N1639 

1.39 

2N1908 

27.74 

2N2102 

3.17 

2N2147 

5.04 

2N2160 

2.40 

2N2188 

2.79 

2N2270 

2.40 

2N2646 

2.19 

2N2647 

3.15 

2N2669 

6.53 

2N2926 

2.25 

2N3005 

5.32 

2N3054 

1.80 

2N3525 

3.70 

2N3563 

.90 

2N3564 

1.08 


2N3566 
2N3567 
2N3691 
2N3692 
2N3694 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3716 
2N3731 
2N3790 
2N4121 
2N4250 
2N4354 
2N4355 
2N4356 
2SB186 
2SB407 
2SB474 
2SF28 
3N140 
3N141 
AA119 
AC107 
AC125 
AC128 
AC132 
AC172 
AD149 
AD161/ 162 
AN 1102 
AN1103 
AN1104 
AN 1105 
AN2001 
AN7102 
AN7105 
AS 147 
AS 148 
AS 208 
AS301 
AS306 
AS307 
AS308 
AS310 
AS311 
AS312 
AS313 
ASY73 
ASY76 
ASY77 
AS216 
AS217 
AS218 
AS220 
AS221 
AT316 
AT318 
AT319 
AT322 
AT323 
AT324 
AT325 
AT331 
AT337 
AT338 
AT341 
AT350 
ATI 138 
AXllOl 
AX1103 
AX1104 
AX1108 
AX 1127 
AX1130 
AX1131 
AX 1132 
AX 1142 
AX 1143 
AX1144 
AX 1166 
AX6168 
AY 1102 
AY 1108 
AY1113 
AY1119 
AY6108 
_ SPEg/AL 


1.01 

1.08 

.86 

.90 

.90 

1.01 

.% 

1.77 

1.73 

1.65 

1.14 

.80 

5.30 

3.17 
11.25 

1.04 

1.17 
1.28 
1.65 

1.65 
1.50 

3.30 
3.30 
5.60 

2.97 
2.95 

.36 

2.28 

.96 

1.05 

1.01 

1.20 

2.45 

4.32 

.68 

.60 

.60 

.60 

.45 

.90 

.68 

.80 

.76 

1.68 

.91 

.% 

.% 

.99 

1.12 

1.10 

1.10 

1.08 

1.66 
2.10 
1.80 
3.03 
2.59 
2.91 

.98 

2.16 

.68 

.68 

.69 

.63 

.68 

.68 

.83 

.92 

.69 

.70 

.70 

1.14 

2.66 

1.53 

1.70 

1.86 

1.86 

1.50 

1.50 

1.77 

1.50 

1.20 

1.58 

1.44 

1.37 

1.98 
1.04 
1.65 

.69 

.60 

1.65 


AY6109 1.65 

AY8108(8103) 3.75 

AY8109(8104) 3.00 

AY8112 6.75 

AY8135 5.40 

BA102 1.46 

BA114 .39 

BC107 .83 

BC108 .76 

BC109 .91 

BC147 .49 

BC148 .45 

BC149 .54 

BC157 .52 

BC158 .48 

BC159 .57 

BC177 .66 

BC178 .61 

BC179 .72 

BC208 .63 

BC212 1.50 

BCYIO 2.59 

BCYll 3.24 

BCY12 3.14 

BCY39 5.19 

BCY71 2.05 

BCZ210 1.95 

BCZ211 2.37 

BCZ212 2.16 

BD139 2.20 

BD140 2.23 

BDY20 2.63 

BDY38+ 2.62 

BF145 .64 

BF173 1.14 

BF177 1.63 

BF178 1.80 

BF179 2.04 

BF18 .72 

BF185 .72 

BF194 .67 

BF200 1.32 

BFY51 5.19 

BSX19 2.16 

BSX20 2.39 

BT100A/500R 3.00 

BTlOl / 500 5.40 

BTY79/ 100R 2.70 

BTY79/300R 3.45 

BTY79/500R 5.19 

BY127 / 800 .78 

BYX21L/200R 1.35 

BYX38 / 300-I-R 1.32 

BYX38 / 600-I-R 1.62 

BYX38 / 900-I-R 2.08 

BYX38/ 1200-HR 3.03 

BYX39 / 600+R 3.14 

BYX39 / 800-hR 3.88 

BYX39/ 1000-h R 4.53 

B2X70Scvies 1.35 

B2Y88C303toCll .65 

B2Y88C12toC30 .82 

BZY95Scvies 2.16 

BZY%Scvies 2.16 

BZZ15to29 1.95 

C20D-I- 6.60 

C106/Y1 2.10 

C122D 3.78 

D13TI 1.95 

DTGllOB 6.96 

DTGlOlO 15.16 

EM410 1.40 

FLVIOO 3.30 

FPTIOO 1.80 

H35 8.07 

MBl 2.03 

MB3 2.65 

MB6 3.40 

MB8 4.30 

MJE2955 4.55 

MJE3055 3.06 

OA5 .65 

OAIO .87 

OA47 .65 

OC20 6.38 

OC22 3.03 

OC23 3.80 

OC24 3.45 

OC44N 1.11 

OC45N 1.11 

OC74N .96 


OC141 

2.60 

OC201 

3.80 

OC202 

3.70 

OCP70 

2.60 

OCP71 

4.32 

ORP60 

1.75 

PA40 

4.83 

PB40 

7.26 

SC45D 

11.10 

SC50D 

13.00 

SE2001 

.98 

SE2002 

1.20 

SE3001 

1.12 

SE5001 

2.10 

SE5002 

2.10 

SE5003 

2.48 

SE5020 

4.05 

SE5023 

3.15 

SE5025 

1.35 

T1/40/A2 

3.30 

T13027 

2.61 

TIC44 

1.68 

TIC45 

1.88 

TIC46 

2.05 

TIC47 

2.30 

TIP31A 

2.10 

TIP32A 

2.70 

TIP33A 

2.98 

TIS34 

2.46 

TIS43 

2.36 

40360 

2.48 

40361 

2.70 

40407 

2.52 

40408 

2.98 

40409 

3.15 

40410 

3.30 

40411 

7.00 

FETS 


MPF102 

1.00 

MPF104 

1.10 

MPF105 

1.50 

MPF121 

1.50 

2N3820 

4.55 

2N4360 

1.55 

2N4889 

2.50 

2N5245 

2.50 

2N5485 

1.50 

2N5486 

1.60 

NEW LINES 


Fibreglass P.C. kit 
C/w boards, etchant, 


cleaner, pen, flux, tray. 

9.00 

Bakelite P.C. kit C / w boards. 

etchant, pen, tray. 

5.00 

I.C/S 


UA703 

2.25 

UA709 

1.50 

uA710 

1.65 

UA716 

5.60 

UA723 

3.80 

UA739 

5.00 

uA741 

2.25 

FUL900 

1.20 

FUL914 

1.10 

FUL923 

2.25 

LM301A 

2.25 

LM305 

7.27 

LM309K 

4.80 

LM370 

6.50 

LM372 

5.50 

MC1303L 

5.00 

SN7400series exstock P.O.A. 

TAA300 

4.30 

TAA570 

4.20 

TAA840 

5.40 

YaIoSb 

6.25 

6.50 

TA20B 

12.75 

TA25B 

15.00 

TA50 

35.00 

TT797 

1.60 

TT798 

1.60 

40411 

6.40 

BC182L 

150 

TT800 

1.95 

TT801 

1.95 

3N81 

6.40 

TIL209(LED) 

2.40 

40362 

3.10 
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AUDIO-MATE: How much does it cost to buy an in¬ 
struction leaflet on how to build the utility amplifler- 
supply, the **Audio-Mate’*, described in your March, 
1972 issue. Is this available in kit-form or would I have 
to get all the parts myself. Can you tell me the price 
bo& in kit-form and if I collect the parts. This will be 
my first project, so I will need as much information as 
possible to help me complete without too many 
mistakes. Have you any* su^estions for a follow-up 
project? (V. N., Woodville South, SA.) 

® All the information necessary to build the Audio- 
Mate was given in the article. If you follow all the in¬ 
structions carefully, you should be able to construct the 
unit successfully. We do not publish instruction 
leaflets, but if you require a copy of the article, we can 
supply a reprint for 50c through the Information 
Service. Kits of parts for this project should be 
available through several of our regular advertisers. 
We are not in a position to quote current prices for our 
projects — this information should be sought from 
advertisers. We regularly publish projects suitable for 
beginners, especi^ly the regular series of articles 
appearing in the ‘'Elementary Electronics” section. 

’ HELP FROM AN AMATEUR: After raising money for 
I some time, our club has recently raised enough to 
purchase a conunercially built amateur band trans¬ 
ceiver. However, we do not have a member with the 
required amateur license (several of our members 
hope to sit for the AOCP in Ai^ust.) We would like to 
start operating as soon as possible, to gain experience. 
We write to your magazine in the hope that some 
amateur operator living nekr the Stanmore area may 
help us until we can operate on our own. (Stephan 
Teudt, Secretary, Newingtpn College Youth Radio 
Club. Newington College, Stanmore, NSW.) 

® As you can see, we have published your letter and 
name in full. We hope that there is an amateur 
operator who will help you out. Best of luck with the 
club. 

ECONOMY STEREO AND SPEAKERS: I have 
recently acquired two 15 ohm, 8 inch speakers which I 
would like to use in conjunction with the “Low Cost 
Stereo System” published in the Jan 1972 issue. Are 
there any alterations to the circuit to encompass these 
different impedance units? (D. T., Mt. Isa, Qld). 

® 15 ohm speakers can be used with the Low Cost 
Stereo System, D.T., but you will only have half the 
power available, compared with that from the correct 
8ohm load. Tbe only way you can achieve full power is 
either by using an auto transformer at each speaker to 
reflect the correct impedance, or to buy new sp^kers. 
You will probably find that the transformers will cost 
as much as new speakers. 

ZENER PROBLEM: I wish to drop my car batte^ 
voltage from 12V to 6V to connect to a transistor radio. 
However, the load current of the radio varies with the 
gain, thus affecting the IR d^ across a series 
resistance. A zener diode stabilisation circuit would 
seem to be the answer, but it leaves me two questions. 
What is the value of the series resistance? (Taking 
maximum load current as 250mA, it would be 24 ohms, 
Nut at any other current it would have to be greater.) 
Wiiat is the specification for the zener diode? (S.Y., 
I Dulwich Hill, NSW.) 

I ® Your query is strictly outside the scope of the In- 
I formation Service as it does not concern one of our 
i projects. However because the answer to vour problem 
I may interest other readers, we are publishing it briefly 
I as follows. The voltage across a zener remains more or 
less constant as the current flowing through it varies 
over quite a wide range. In the case of your particular 
problem, you should add 10-20mA minimum current 
through the zener to the maximum current drawn by 
your radio, ie 260-27()mA total. This gives a value for 
your series resistor of 22 ohms. To determine the power 
rating of the zener, assume a maximum car battery 
voltage of about 14V. To drop this to 6V requires a 
current flow of 3G4mA through the 22-ohm resistor. 
Assuming the radio is switch^ off, all this current 
must flow thro^h the zener which must therefore be 
capable of dissipating 2.2W. Similarly the resistor will 
dissipate nearly 3W. Incidentally, we published an 
article. Using Your Tape Recorder in a Car, in July, 
1989. You may be able to get some tips from it. Copies 
of the article (File No. 3/MS/17) are available 
through the Information Service for 50c each. 

.\M.\TEtTl TR.4NSMnTERS: I think “Electronics 
Australia” is an excellent magazine. 1 have success¬ 
fully constructed many of your projects. As an 
amateur I should like to see many more projects of 
transmitters designed especially for the HF bands. I 
could not find any constructional articles at all for 
amateur band receivers over the past few years, and I 


think one or two would not go amiss. Nevertheless I 
thoroughly enjoy your mag^ine, and regard it as the 
best on the market in the fields it covers. (N.W., Ip¬ 
swich, Qld.) 

® We are rather surprised at yoCir statement that we 
have not published any receivers for the amateur 
bands. Last year we published a series of articles on 
the Deltahet Mk' 2, which is a receiver of advanced 
design particularly suited to amateur use. We have 
other circuits of amateur equipment on file which can 
be obtained through the Information Service for 50c 
each. If you will tell us your requirements, we will see 
if we have anything suitable available. Many thanks 
for your comments about the magazine. 

1.EAKAGE CHECKER: I recenUy completed the 
Leakage Checker for Capacitors described in the Nov 
1971 issue of EA. I found that it worked well on 
capacitors from .0068uF and upwards. It appears that 
it doesn’t work on lower capacitance values. Is there 
something wrong? Checking the lower value units on 
an RC bridge proved them 100%. Will the checker test 
160V and 200V capacitors? (B.H., Gayndah, ()ld). 
®The Leakage Checker is essentially a high im¬ 
pedance power supply connected to an indicator circuit 
designed to register an unacceptable level of curroit. 
Any capacitor, when placed across the terminals in a 
discharged state, will cause a surge of charging 
current to flow. Large value capacitors will cause the 
surge to flow for a longer time than low value 
capacitors, and with very small values the initial surge 
will be too short to register. Biit the point to ^sp is 
that with a good capacitor, the ]|imp will extinguish 
after a short while. 160V and 200v capacitors can be 
tested with the Checker, as the impedance of the 
supply offers non-destructive prelection. 

METAL DETECTORS: An explorers’ club with which 
I am associated is interested in metal detectors for 
underwater location of sand and coral covered wreck¬ 
age. Have any details of a suitable locator been 
published in your magazine? (J.H., Townsville, Qld.). 
® Details of a metal detector will be found in the 
January, 1970 issue entitled “A Different Metal 
Locator”. Its indications are aural, and an additional 
visual circuit may be required for underwater work, 
apart from the necessary waterproofing of the elec¬ 
tronics. The article is available from this office for 50c 
under File No 3 / MS / 20. (g 


EDGE 

eLectrix 

Specialists In Electronic Parts 
and Equipment 

25A BURWOOD ROAD, 
BURWOOD, 2134, NSW 

Phone: 747 2931 


Op«n Mon.-Fri. 8.30 am to 5.30 pm, 
Saturday morning 8.00 am to 12 noon. 


FULL RANGE of capacitors, resistors, 
potentiometers, semiconductors, tuning 
condensors, transformers, speakers, 
valves, switches (rotary, slider, toggle, 
etc.), bezels, batteries, stylii, tape 
(BASF) cassettes, flex, soldering irons, 
relays, plugs, sockets, terminals, tag 
strips, tagboard, matrix board, copper 
clad board, etching material, rectifiers, 
cases, chassis, TV aerials, cable, fuses, 
jacks and jack plugs and kitsets. 


Complete Mail Order service. All 
goods available at competitive prices. 

Please write or ring for a quote. 


O bargain 

W PACKS 

NEW 1972 SEMICON¬ 
DUCTOR PRICES. 
LARGER RANGE. 
UNBEATABLE PRICES. 
ALL BRAND NEW A 
TESTED. 

10—Audio type similar 

BC108 $1.50 

10—RF type, similar BF115. 

3693 $1.80 

10—Audio silicon PNP sim. 

2N3638 $1.50 

10—Audio silicon PNP sim. 

2N3638A $1.60 

10—RFHIGAIN $2.20 

10 —Low noise audio type 
similar BC109,4010 $2.50 

10—Audio type sim. 

2N2926 $2.20 

5—Silicon pair com- 
plementary output 22V 
SOOmW $3.00 

10—Audio type similar 

BC207 $2.50 

Type, sim. AF116, AFn7, 
ea. 35c 

or 10 for $3.00 

10—PNP RF silicon $1.95 
2 —Silicon complementary 1 
amp 95c 







TRIO COMMUNICATION 
RECEIVER MODEL 9R.59DS 
$190 


AUDIO ICs 

1 Watt. 2 Watt. 3 Watt. 5 Watt. 
10 watt. 25 Watt. 50 Watt. 
RMS. 

Froni $3.60 10W $6.50 


WILLIS TRADING CO. 

445 MURRAY ST., 
PERTH, W.A. 

21 7609 


MAIL ORDER 
Box X2217 
G.P.O. 
PERTH ^ 

6001 i 




’NEW 

KIT 


S.E.W. 

M.D. 

METAL 

DETECTOR 


Complete kit — 5 transistors, 
pc board, speaker and in¬ 
structions. Lots of iun — will 
detect buried metal, coins, 
etc. 

$36.50 

Pack-post $1.50 
ALSO NEW ECONOMY 
MODEL $7.95 SPECIAL 


ALPHA 6 BAND. 
BC. MARINE. 5.W. 
AIRCRAFT. VHP. FM. 
IS TR PORTABLE. 



Battery or 240V AC 
Tuning Meter 5“ Spkr. 
540-1600 KHz 
1.8-4 MHz 
4-12 MHZ 
88-10P MHz FM 
108-135 MHz 
145-174 MHz 
$109.50 P.P. $1.50 



SMALLEST RADIO KIT 
IN AUSTRALIA 

1 Hin X 1 Hin x 15/ 16in. Uses 

2 silicon transistors and high 
impedance magnetic ear¬ 
phone. 

5-stage reflex circuit and 
ferrite aerial. 

Complete kit with in¬ 
structions. $4.7S. 35c Pack 


tterles required: 2 Mercury 
RAM75. 


ss?- 


cells type I 


new model 




7 TRANSISTOR RADIO KIT 

Silicon transistors, complete 
with instruction book, 
carrying case and earphones. 

Special price.$9.75 

Wired .$11.75 

Post and pack, 75c. 



BOYS' CRYSTAL SET KIT 
Complete with plastic cabinet, 
earphone and instructions. 

$3.50 plus post 50c 
Extra — add-on kit. Convert 
your crystal set to a one- 
transistor radio. 

$1.50 plus battery. 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 
240v operated, complete with speaker 
and amplifier. 

from $115.00 


CIRCULAR SLU>E RULE 

3^4in diameter. Will do the same work 
as the conventional slide rule, in¬ 
struction book included. 

from $1.25 each 
Post 12c. 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to include 
’4 mile of twin telephone cable FREE 
with each set of phones. 


PYREX PARABOLIC 
REFLECTORS 

36" diameter $37.50 

5'diameter $65.00 

Sohry, shop sales only. 


MINIATURE 
ELECTRIC motors 

1'2 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 

(Post 12c.) 


TRANSCEIVER 

(2-way radio) R.C.A. America RT 68, 
24 volt, operated 10 watt output 38- 
54AAHZ F.M. crystal locked. Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones. $45. 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 


TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payable at nearest 
attended railway station. 


SMITH'S BRASS (English) SHIPS 
CLOCKS 

8-day, no bell, $37.50 each. Post NSW 
$1.15. Interstate $1.70. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $27.50. Post NSW 95c. 
Interstate $1.15. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150MHz. 10 channels. 
$65.00 


HALF-INCH RECORDING 
TAPE 

Top grade 2400' on 10’ 2 " reels. Ideal 
video experimenting. Only $1.50 per 
reel. 

Post N.S.W. 45c.; Interstate 75c. 


LAVOIE HETERODYNE 
FREQUENCY METERS 

lO-IOOMHz. LA5 $250. 

100-500MHZ. $350. 


ADLER FREQUENCY 
METER 

100KHZ-20MHZ. $175. 


4 DIGIT RELAY 
COUNTERS 

50-volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16-inch. 

ONLY $6.50 
Post 74C. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3 . 6 V 10AH, set of three batteries in 
wooden holder, $7.50 per set or $2.50 
per battery 1-2 volt lOAH. 

Post N.S.W. SI.10; Interstate S2.72. 


COMMAND RECEIVER 

Q5 190-550 K/CS. $22.50 

POST: N.S.W. $1.25, INT. $1.44 



P.M.G. TYPe KEY SWITCHES. 
45c each. Post 24c. 


VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


^ 307 

75c 

CV850 

SI.50 

► 65N7GT 

95c 

1H6G 

56 c 

L 8989 

S1.00 

832 

S5.00 

' 5U4G 

95c 

6AK5 

SI.50 

► EF50 

75c 

6X4 

SI.00 

► 5Y3 

SI.75 

12SK7 

50c 

6C4 

50 c 

VR65 

50c 

► 2x2 

75c 

VT4C 

75c 

i 6AG5 

80c 

80 

SI.2'- 

12AU7 

SI.00 




Please add postage 
on all articles 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC. $45.00 


TRANSMITTERS ARC 49 

10d-165M/CS $25.00 


TELESCOPES 

50 magnification with a 
60mm coated objective lens. 
With tripod. 

$27.95 

As illustrated. 

Postage SI.20; Interstate SI.45. 



TELESCOPES 

40 X 40 with Tripod. 
$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 
$ 55.00 


WALKIE TALKIES 

2-way radio, 7 transistor, PMQ ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 
Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75c. 

Post 24c. 


COMMAND TRANSMITTERS 

5-3-7 M/CS. $10.00 

Post: N.S.W. $1.25 Int. $1.44 


TYPE S POWER SUPPLY 

(240 V ACsupply for AT5-ARB). Suit 
most types of Disposal transmitters 
and receivers. Outputs 250 volt, 10mA, 
550 volt 200mA, 300 volt 100mA. $30. 


BC348 RECEIVER 


$80.00 


AW.A. B.F.O. TYPE R7077 


1-800 CYCLES 
1-13 K/ CS. 


$30.00 


Seven foot width aerials 
$3.50 


522Tranceivers 
100-150M/ CS 
$35.00 


CHASSIS PUNCH SET 

Five sizes: Sg-inch, ^ 4 .inch, 74 .inch/1- 
inch and I’e-inches. With taper 
reamer. 

$7.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. U. $5.25 ea. 

No. 19 TVyO-WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 X 30. 

8x30 . $19.95 

7 X 50 . $24.50 

10x50 . $25.50 

12x50 . $26.50 

20 X 50 . $29.50 

Post N.S.W 95c; Interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each- Post 24c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book- 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. ' $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hi, 
medium and low charges. 
Dimensions, 9" x 5" x 5" 

$35 value only $27.50 

Post NSW $1.00 Interstate $1.50 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand name. 
7" X 2,400' Mylar in plain carton. 
Only $3.50 ea. Post 35c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. 


CONDENSER LENS 

1’ 2 in diam. l’/ 2 FL. 50c each. 
Postage 24c. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24c. 

200 MA 24 volt, ’ sin push movement. 
$1.25. Post 24c. 


CONDENSER LENS 

2’2in DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


TELETYPE TELEPRINTER 

11/16 inch Tape printer with 
keyboard 
$35.00 


FIELD STRENGTH METERS 

144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR1935 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on 


same channel complete 

with 

generator. 

$ 33.00 

RECORDING TAPES 


TOPQUALITY, BRANDNEW 

3" X 150' .- 65c .. . 

. 12c 

3’ 4 " X 600' .1.58. 

. 13c 

5" X 900'. 1.95 ... 

. 13c 

5" X 1800' .. 3.62. 

. .13c 

7''x 1200'. 3 .18 .... 

. .24c 

7" X 2400'. 4.80. 

.74C 

7" X 3600' . 6.45 . 

.74C 

CASSETTE TAPES 


C60 $1.15; C90 $1.75; C120, 

$2.25 

Post 13c. 


Crystal Earphone. 

75c 

Cassette head cleaners. 

$1.50 

Small Lapel Microphones, ea. 

$1.25 

Post 24c. 


DUMPY LEVELS 


Made by Watts, excellent condition 

with tripod. $77.50 



BYER 77 Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7’2-15 ips. Full track tested 
$150. 


Microphone. Professional S.T.C. type 
4017. $20. 


Marconi Video Oscillator type TF885A 
0-12 MHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140-300 MHz $65.00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5-30 MHz New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con¬ 
verted to 1200 MHz. $17. 


RECEIVERS ARC 49 

100-165 M/CS $25.00 


ELECTRONIC COUNTER 

(Austronic) O-lOOKHz. 240V operated. 
$150 


Cossor Double 
1035. Tested. 


Beam Oscilloscope 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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Serviceman ... from P. 51 

made. What next? 

Fairly logically, voltage checks were 
made around the line output stage in an 
effort to locate a faulty component. This 
merely proved that there was nothing ob¬ 
viously wrong. Everything checked out as 
normal, and there was no sign of charred 
resistors or other evidence of faults. 

Although the previous events have been 
narrated continuously, they occurred over a 
period of several evenings, in short sessions 
sandwiched between other matters which 
take up the time of a busy family man. 

Mulling over the results obtained so far 
during the next 24 hours, my friend was 
drawn irresistibly to the conclusion that 
there were now only two possible places 
where the fault could be located, and 
neither of these was very pleasant to con¬ 
template. They were the EHT transformer 
and the yoke. By sheer coincidence, he 
h^pened to be reading his copy of 
“Electronics Australia’* that very day, and 
came across the project for constructing a 
shorted turns tester. The very thing for 
checking both of these components! 

A check of the article indicated that most 
of the components would be on hand. 'Die 
meter and coil were obtained that day from 
the local parts supplier, and that evening 
the device was assembled and working. 

The device quickly proved its worth. TTie 
EHT transformer was given a clean bill of 
health, but the first checks on the yoke 
indicated that someUiing was wrong. While 
a test from the centre tap lead to ^e end of 
one half of the winding seemed to indicate 
that all was well, a test from the centre tap 
to the end of the other half suggested a 
shorted turn. 

The yoke was removed from the tube and 
a further check made. Again, there was a 
positive indication of a fault. To be doubly 
sure that the checks had been made across 
the right terminals, the back of the yoke 
was removed — and there it was. A badly 


Converter ... from P. 29 

alignment. 

llie crystal oscillator should be adjusted 
first. Adjust the slug in the coil for 
maximum output as indicated on a dipper 
set up as a wavemeter at the frequency of 
the crystal. The slug is adjusted for 
maximum reading on the meter. The slug 
should be sealed in place with adhesive. 

Alignment of the four signal tuned cir¬ 
cuits is best done with a sweep generator 
and CRO. The prototype was aligned this 


Coil details 

LI 11 turns 22 B&S enamel, tapped at 3 
turns from bottom 
L2 11 turns 22 B&S enamel 
L3 10 turns 22 B&S enamel 
L4 10 turns 22 B&S enamel, centre 
tapped 

L5 11 turns 22 B&S enamel 

All above coils wound directly on the 
grooves of Neosid 7.6mm slugs 
T1 10 turns plus IOV 2 turns 32 B&S 
enamel trifilar wound on Neosid type 
1050/ 1/ F14, or Ducon type F684, 
Q2, balun core. Terminate as shown 
in diagram. 


charred lead. More precisely the plastic 
covered lead that joined the two windings 
and became the centre tap. 

It was plain what had happ^ed. The lead 
was hard up against a terminal. Probably 
the metal of the terminal had cut through 
the insulation. In any event, it had obviously 
become very hot. But why had the fault 
suddenly ceased to cause symptoms of 
overheating? 

We could only speculate on this. Cer¬ 
tainly, if the fault had persisted, and smoke 
had continued to pour out of the yoke, it 
would have been a much simpler task to 
locate and fix it. What probably happened is 
that the insulation charred sufficiently to 
provide a leakage path from the conductor 
to the lug. At the same time, it moved the 
bare conductor away from the terminal by 
expansion as it melted. 

However, that was not all. When the 
damaged lead was removed and a new one 
was being fitted, it was realised that the fine 
winding wire lead from the nearby lug was 
broken. Once again, it is a matter of con¬ 
jecture as to what had happened. The 
possibilities were that (a) the conductor had 
been burnt through when the overheating 
occurred originally, or (b) it had been 
parted during the repair on the burnt lead — 
perhaps the melting plastic had flowed 
around it, and the break had occurred when 
the lead was pulled out prior to 
replacement. 

It was the work of a few moments only to 
effect a repair. And there was no doubt 
about the effectiveness of the measures 
taken. When the yoke was replaced and the 
set switched on, it was only a few moments 
before my friend was rewarded by program 
sound from the loudspeaker, and a few 
seconds later a picture appeared — albeit 
at a peculiar an^e. Adjustment of the yoke 
and centring magnets soon product a 
satisfactory result. Success at last. 

The set has since continued to work ex¬ 
tremely well — in fact its performance may 
be taken as something of a tribute to those 
who designed and made these early sets.® 


way and we obtained a bandwidth just 
under 2MHz, with a spacing between the 
input coils of alifout l / 32in. The spacing 
between the pair of coils between ttie RF 
stage and the mixer was best at about V^in. 
This resulted in a dip in the middle of the 
response of about 3dB. 

If sweep alignment facilities are not 
available, then tilie next best thing is to align 
against a signal generator, or frcpi actual 
signals off the air. To do this, the converter 
is fed into a receiver covering from 5.5 to 
7.5MHz, corresponding to 52 to 54MHz. 
Although this is a somewhat tedious process 
by comparison, with patience it is possible 
to align the converter quite satisfactorily. 
With alignment complete, each of the four 
slugs should be seal^ in the same way as 
for the oscillator coil. 

With the converter aligned, it now only 
has to be fitted into its case to complete ttie 
project. Ours is held in the case with screws 
and %m brass spacers. So that the negative 
copper of the board may be insulated from 
the case, we used an insulating washer 
between each spacer and the board. The 
input and output coax sockets are wired in 
and the outer connection is directly to the 
case and a lead is taken from a lug under a 
mounting screw, to point 4 on the output and 
the equivalent point for the input. ® 



R.F. Power transistors BLY89 25 watts out at 
175mhz. 13.6V supply. 

Balanced Emitter $9.00 ea. P P 20c. 

2N3927 15 watts 175mhz $4.00 ea. P P 20c. 2N3866 
1.2 watts 175 mhz $1.50 ea. P P 10c. 

Capacitors Electrolytic. 

lOOOuF 100 volt $1.00 ea. P P 25c. 

40,000 uF 10 volt $2.00 ea. P P 25c. 

35,000 uF 15 volt $2.00 ea. P P 25c. 

Power Transistor 2N3055 $2.00 ea. P P 20c. 
AD140 $1.00 ea. P P 20c. 

Integrated Circuits. 

SN7490N Decade Counter $2.35 ea. LM709 Op Amp. 
$1.50 ea. 

SN744IN Decoder Driver $2.45 ea. LM304 Neg. 
Regulator $4.90. 

SN7475N Quad Latch $2.45 ea. LAA305 Positive 
Regulator $3.80 P P on above 10c. ea. 

SN7410N Triple 3 input $1.00 ea. TIL209 Light 
Emitting Diodes $1.50 ea. P P on above 10c. ea. 
SN7472 JK Flip Flop $1.85 ea. 

SN7473 Dual JK Flip Flop $2.45 ea. Transformers 
240 Volt Primary 25 volt CT. Secondary 1 Amp $2.50 
P P 25c. 

Postage on I /C's 10c. ea. 

LM380 2 watt Audio I /C 

12-18 volt Rail High input impedance voltage gain 
50 output has short circuit, current limiting and 
thermal overload current limiting for safe 
operation. Output 8ohms. Priced at only $2.85 ea. 
P P 10c. 

Transistor DC-DC Converter Transformers 12 
volts input 320 volts 150 MA output $3.00 ea. P P 
20c. 

WAYNE 

COMMUNICATIONS 

ELECTRONICS 

757 GLENFERRIE ROAD, HAWTHORN. 

VIC. 3122. TELEPHONE: 81 2818. 
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MARKETPLACE 1 


FOR SALE 


TWO ENCLOSURES 1 cu.ft, 2 speakers In each, new, 
$70 pair. Phone Sydney 649 9178. 


WE SELL construction plans. TELEVISION: 3 D 
converter, $25 camera, KInescopIng recorder, VTR, 
COLOUR CONVERTOR. HOBBYIST: Electron 
microscope, 96-hour music system, voice type 
writer, Morse code to typewriter, Morse code to 
typewriter copier, transistorised teletype. 
TELEPHONE: Answering machine, pushbutton 
dialer, phonevislon, auto-dlaler, telephone extension 
In your automobile, legal connector. SECURITY: 
Microphone jammer, voice scrambler, mIcrodot 
photography. Plans $5.00, air shipped from our USA 
research labs. COURSES: Telephone engineering 
$39.50, security electronics $27.50, Investigative 
electronics $22.50. Super hobby catalogue air mailed 
$1.00. Payment accepted In dollars (Australian, New 
Zealand or US). Don Britton Enterprises, Suite 28, 
280 Pitt Street, Sydney, Australia. 

HI-FI equipment. We Import famous Lowther speakers 
and Class A amplifiers for music lovers who want the 
best. We also stock Quad, Goodmans, Dual, Jordan- 
Watts, Tandberg, Revox, Sony, Sansul, AWA, 
Wharfedale, Thorens, Decca, Ribbon tweeters, etc, 
etc. Encel HI-FI. For superb fidelity, Duratone, Mall 
Order, PO Box 125, Curtin, ACT. Demonstrations, 
phone Canberra 81 2549. 

BACK Issues Electronics Australia stocked, 50c each, 
\ prompt service, post free. T. Weir, 56 OXonnor 
^ Street, Haberfleld, NSW 2045. Phone Sydney 798 7569. 
Wanted to buy copies also. 


WHOLESALE and mall order: FETs, transistors, 
diodes, rectifiers, capacitors, TR radio parts, TR 
radio kits, etc. Fast delivery guaranteed. Write for 
free catalogues to: Radio Electronic Instrument Co, 
Chesterfield Mansion, 8th FI, Flat 3, Causeway Bay, 
Hong Kong. 


COLLINS 618T/ 3 transceiver, complete with 490T-1A 
aerial tuner. Offers to:— Les Darcy, 625 Flinders 
Street, Townsville Qld. Ring 71 6486 after hours 
79 6351. 


TRANSMITTING mast 136ft high. Base 8 x 8ft. Best 
offer, telephone Mr Harris 519 3100 Sydney, NSW. 


SERVICE 


DISC RECORDERS two American Presto Corp disc 
recording lathes, model 14B with 17 Inch tables 
cabinet mounted. Grampian heads, no amps. $400 
each or $700 pair but prepared to haggle. Phone 
Melbourne 857 6785. 


RADIO & HOBBIES, almost complete set from 1940 to 
1971. Offers to M. Seydier 7 Taylor Street, Nth 
Rockhampton, Qld 4701. 


MODEL ENGINEERS bench drill. Plan, castings, tax 
$33 freight extra. Bolton, 70 King Street, Sydney. 
Catalogue $1.85. 


1C SN7490N $2 each plus 20c post. 5 for $1.90 post free. 

24 hour despatch, DFU Services Dept A, PO Box 188 
. Blackwood SA 5051. 


THIS MONTH ONLY 2N3646 3702-29C BC108-35C, 
BC109/ 107-40c, 2N3053 — $1.00. Orders more than 
$4.00 will receive 6 free unmarked transistors. 15c P 
& P. CHI Electronics PO Box 17, Walkervllle, SA 
5081. 


CALCULATOR multiplication, division, addition, 
subtraction, 8 digit readout, 16 digit capacity — kits 
$160. Hobipak, PO Box 224, Carlton South, Victoria 
3053. 


SALE untested PNP trans. Sll T05,10 for $1, Germ TOl, 
15 for $1. Surtran Box 317 GPO Sydney 2001. 


TRANSFORMER SPECIAL, 240./ 0./ 9/ 15 for 6/ 12V 
4.2 amps DC with FW Sel. Rect. Flying leads vac. 
Imp. complies with C126. Brand new boxed current 
prod. Offered at $4.65 each plus 60c P. & P. Charger 
circ. Incl. Peak Electrics, 732 Victoria Rd, Er- 
mlngton, NSW 2115. Ph. 85 1944. 


BYER 77 tape recorder, rack mount $120. Apply 27 
Parramatta Road, Keilor, Victoria 3036, phone Melb 
336 7937. 


TAPE new 3 x 225 49c; 5 x 1200 $1.83; 7x 2400 $3 00; 
cassettes C60 from 80c; BASF LN $41.50: C90 LN 
from $1.60. All labels stocked — full lists free. All 
equipment 8c accessories at lowest rates (many 
wholesale) AI MO, 176 Geelong Road, Footscray, 
Victoria. Phone 68 4436. 


BILL TURNBULL offers you 
service on Hi Fidelity equipment 
tape Recorders, Communication 
Receivers and Electronic Test 
Equipment 

All work guaranteed 

BILL TURNBULL 

llELLALONGROAO, 
CREMORNE.NS.W.90 4825 


SUPER BARGAIN SPECIALS from MICRONICS — 
For this month only!! I 3.3pF / 25V Ceramic DIsc-lc 
ea. Electrolytics (Pigtail) 4uF 25V — 5c ea. 
Styroseal Capacitors .0022uF 200V — 5c ea. 
Resistors; High Stability Power Film 6W, 5%, 6800 

I—C.D.I. TRANSFORMERS- 

68-12 volt negative and positive polarities. ONLY 
$6.(X) incl tax. Pack and post 50c extra. Free 
converter circuit supplied with every trans¬ 
former. 

See page 115 Jan 71 'Electronics Aust' 

F MIHAI 
48 CHAPEL ROAD, 
MOORABBIIM VIC 3189 Tel 95 4839 


ELECnKmiCS 

Guarantee younelfa eomplefe set of Issues for your library 
with no copies missing, 

POST THIS COUPON TO: 

Subscription Department ELECTRONICS Australia, 

Box 506, GP.O., Sydney 2001, Australia. 

Name . 

Address . 

Enclosed is $.for.years. Start with. 



Subscription Rates 

Australia 
New Guinea, 
New Zealand 

$6.50 per year 

Elsewhere 
$9.00 per year 


DISPLAY ADVERTS in MARKETPLACE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES SIXK) per line per 
insertion payable in advance. Minimum 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia. Box 
2728 G.P.O.. Sydney 2001. 


— lOc ea. Power Resistor; 5W, 10% 1800 — 5c ea. 
Bag of 100 Resistors (Mixed) —$1.00 ea. Copper Clad 
Board 6" x 3" — 10c ea. Ferric Chloride etchant 
(solid) 100 grm bag — 40c. RESISTORS — Carbon 
Film, V 2 W, 5%. High stability, E.12 values lO-lOM 4c 
ea. POLYESTER FILM CAPACITORS sub- 
miniature"GREENCAP". Top Quality. lOOVW: .001, 
.0015, .0022, .0033, .0039, .0047, .0056, .0068, .0082, .01, 
.015, .022-lOc ea., .033, .039-12C ea., .047, .056-14C ea., 
.068, .082 16c ea., .l-18c, .15-20c, .22-22c. ELEC¬ 
TROLYTICS — High stability, miniature, single 
ended, 25VW: 4.7uF-15c, 10uF-17c, 25uF-19c, 47uF- 
21c, 100UF-24C, 200UF-28C, 470uF-38c, 1000uF-58c. 
50VW; 4.7UF-18C, lOuF 21c, 25uF-23c, 47uF-25c, 
100uF30c, 220uF-42c, 470uF-70c. PRE-SET POTS — 
Miniature (10mm). Range 500, Ik,2k,5k, 10k,25k, 50k, 
100k, 250k, 500k, IM, 2M only 20c ea. TANTALUM 
Capacitors, Miniature, Single ended. ELNA type: 
O.luF, .47uF, luF, 2.2uF, 3.3uF(35V), 4.7uF, 

6.8uF(25V), 10uF(16V), 15uF(10V), 22uF(6.3V) — all 
35c ea. CERAMIC CAPACITORS Subminiature — 
Top Quality 50VW: 220pF, 330pF, 470pF, .001, .002, 
.005, .01, .02uF — 6c ea. .03, .04, .05uF — 7c ea. Post 
Pack 20c MICRONICS, PO Box 175, Randwick, NSW 
2031. 


LIQUID PLASTIC 

Cold castings — crystal clear for encapsulating, 
potting, knobs, boxes, special parts. Hi^ 
mechanical and dialectric properties. 2 pint 
(440ZS.) $3.50, 4 pint $6.00, 1 gallon $11.00, 2 
gallons $19.00, 5 gallons $42.00. 

Synthetic wood 2 pints $3.50, 4 pints $5.(X). 
Brilliant solid or translucent colours. Highly 
.concentrated 2ozs. $1.55, 4ozs. $2.50 Sparkling 
metal flake loz. $1.60. Self releasing moulding 
material hot melt re-usable synthetic rubber 11b. 
$3.00 cold cast / cure silicon rubber, very good 
detail for longer runs 11b. $6.50. Liquid Latex 1 
pint $2.50. Rubbers can be used as structural 
material. Full instructions included add 65c post 
and pack. 

A.A.R.C. Electric 

23 Curlewis Street Bondi 2026 
PHONE: 300 9704 


SURPLUS COMPONENTS 


at bargain prices. 

Cabinets, speakers and speaker boxes, 
cabinet legs, television parts. Masks, 
dress plates, tuning £t channel selector 
knobs,, condensers, resistors, elec¬ 
trolytics, gang condensers, chokes, 
coils, dial parts, microphones etc. 

ZENITH RADIO COY. PTY. LTD. 

9 Rhodes Street, West Ryde. 
2114. 80 0391. 
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Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave,, Pymble, NSW, 2073. 
(Mail only please.) 


WANTED 


OSCILLOSCOPE dual beam 5 inch good quality. Grant 
^ PO Box 67 Laverton Victoria 3028. 


COILS for RAAF type AR-7 receiver band C and D 
original coils, not altered ones. John Bies, 38 Carbine 
Street, Kerang Victoria 3579. 


COMMUNICATIONS receiver to 30 MHz tran¬ 
sistorised, in working order. J. Glynn, 12 Camoola 
Avenue, Ballina. NSW 2478. 


READER SERVICE 


ALL ASPECTS of amateur recording. Join Aust Tape 
Record Association. SAE, Box 970H, Adelaide 5001. 


TAPE to disc service. Take advantage of W and G 
Records professional experience when next needing 
a tape to disc service. W and G Record Processing 
Co, 185 A'Beckett St, Melbourne. Tel: 329 7255. 


MULTIMETER repairs, electrical and electronic. All 
makes, specialising in Japanese types. Fast ser¬ 
vice. All work guaranteed. Western Meter & In¬ 
strument Service, 31 Hazel St, Girraween, NSW 2145. 
Phone (Sydney) 631 2092. 

REPAIRS to receivers, transmitters, construction 
testing, TV alignment, xtal conv, specialised elec¬ 
tronic equip. Eccleston Electronics, 146a Cotham 
Road, Kew, Vic. Phone, Melbourne 80 3777. 

AUSTRALIAN Tape Recording Society offers tape 
library, "The Microphone" iournal, audio visuals, 
round robins, tapespondence, sales. Inquiries, PO 
Box 130, Hornsby, NSW 2077. Please enclose large, 
stamped envelope. 


HI-FI acoustics etc. Student designer writing thesis 
"Audio Visual in Home". Assistance required from 
readers who have knowledge and experience in 
related room acoustics, lighting, furniture, any 
experimenters. Write Box 181 Darlinghurst NSW 
2010 . 

AUSTRALIAN Radio DX Club. Overseas, long 
distance radio reception. Shortwave, medium wave, 
utility. Monthly bulletin. Full details from Hon Sec, 
627 Rathdowne St, North Carlton, Victoria 3054 
Please enclose 12c stamp. 



SOUND HOUSE 


“BARAC” 

CARBON FILM RESISTORS 

All values and tolerances now 
available ex stock. 

Manufacturers and Distributors 
Invited to send for samples and 
specifications. 

SOUND HOUSE PTY. LTD. 
AUDIO CONSULTANTS 
14 BEATTY AVE.. ARMADALE, 

VIC. 3143 - PHONE 20 6089 


LAFAYETTE 27 MHZ Two-Way Radio 


MICRO-12 

$139.50 

(Crystals Extra) 


PMG Type Approved. 
(Licence Required). 



5-WATTS 12 CHANNELS ONLY 5" W x 1%" H x 7y2" D 


e Operates on 12 volts DC Negative 
Ground (Easily convertible to Positive 
Ground). 

e Highly ^nsitive Receiver with RF Stage, 
e Variable Squelch for Silent Standby. 


e Automatic Noise Limiting, 
e Mechanical IF Filter on 4 to KHz for High 
Selectivity. 

e 0.7 Anip. Drain on Transmit, 
e Zener Diode Voltage Regulation. 


The Lafayette Micro>12 embodies exceptional performance with compact size. Incorporates the 
design features which have made Lafayette world leaders in 27 MHz Two-Way Radio. Supplied 
complete with microphone, power leads and bracket. 



HE-2IIT 

$169.50 


(Crystals Extra) 


Require! 


T 


Approved 


(Licence 


5-WATTS 12 CHANNELS PLUS TUNABLE RECEIVER 


• 12 volts DC Negative or Positive Ground 
and 117 volts AC (also available for 240 
volts AC). 

• Crystal Controlled Transmit and 
Receive. 

• 465 KHz Mechanical RIter. 


• TVI Trap and Pi-Network Output. 

• May also be used as PA Amplifier with 
External Speaker. 

• Automatic Noise Limiting. 

• Size ll^tinW x 43/^inH x SVAinD. 



1-WATT 3 CHANNEL WALKIE-TALKIE 


• 3 Switchable Crystal Channels. 

• High Level Modulation with “Range 
Boost". 

• Extra Sensitive Receiver — Better than 
luV. 

• Sturdy Metal Case. 

• Battery Meter. 


• Socket for External Power Supply. 

• Automatic Noise Limiter. 

• Variable Squelch Control. 

• Jacks for Eternal Earphone and An¬ 
tenna. 

• Supplied with Crystals for 27.240 MHz 
Operation. 




HA-310 $72.50 each. PMG Type Approved (licence Required) 


ACCESSORiES — A targe range is available. Antennas, Coaxial Cable, 
Connectors, 27 MHz Crystals (many frequencies in stock), etc. 


LAFAYETTE electronics 

■■■ LAFAYETTE Transceivers 


Division of Bectron Tube Distributors 
Pty Ltd. 

94 HIGH STREET, ST. KILDA, 
VIC. 3182. Phone 94 6036. 


aiso available at— 

BRISBANE: CUSTOM SCIENTIFIC ELECTRONICS 
PTY LTD, 74-76 Annerley Rd, Woolloongabba. 
91 6433. 

LAUNCESTON: L. A. HEYWARD, 6 Herbert St. 
31 3098. 


Trade Reprasentativea: 


SA: Tyquin Distributors Pty Ltd, 13 Deacon Ave, Richmond. Phone 57 8153. 
WA: Athol M. Hill Pty Ltd, 613-615 Wellington St, Perth. Phone 21 7861. 


ELECTRONICS Australia. August, 1972 












127 














































Reader Information Service 

Here is a convenient ond eosy way for you to get odditionol informa¬ 
tion about products or services advertised in this issue. Just fill 
out the coupon stoting the informotion you require cut out the coupon 
and post to: 

Reader Information Service ELECTRONICS AUSTRALIA 
Box 2728 GPO. Sydney 2001 

Note Please list only one advertiser and one product on each coupon. 


Post to: ELECTRONICS AUSTRALIA. 
Box 2728 GPO. Sydney 2001 


Advertiser . 
Product .. 
Your Name 
Address . . 


Page 


Postcode 


Position & Company 


8/72 


Post to: ELECTRONICS AUSTRALIA. 
Box 2728 GPO. Sydney 2001 


Advertiser . 
Product .... 
Your Name 
Address . 


Page 


Postcode 


Position & Company . 8/72 


CLASSIFIED ADVERTISERS 


To the Advertising Manager. ELECTRONICS Australia, Box 2728G.P.O., Sydney. 2001 

• Please insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with ink or bail-point pen. Number of insertions. 

Signed: . 

Residential Address . 

. State . 

e I enclose P. Note/Cheque for $_ being full payment for_lines at $1.00 per line. 

(minimum 2 lines) 


Index to Advertisers 


A.A.R.C. Electric 
ACE Radio 
Aegis Pty Ltd 
Alneco 

Amalgamated Wireless Valve Co Pty Ltd 

Amplion (A'sia) Pty Ltd 

Atram 

Audiosound Electronic Services 
Auditec Australia 

Australian General Electric Pty Ltd 
Aust Radio & TV College Pty Ltd 
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110,111 

125 

107 

70 

94 

100 

89 

53 

28 

Outside back cover 


Peter G. Broughton 50 

BWD Electronics Pty Ltd 8 

Carr, John 63,64,65,66 

Classic Radio Service 106 

John Clements 89 

Control Data Australia Pty Ltd 32 

Convoy International Pty Ltd . 48,83 

CRC Chemicals Aust Pty Ltd 34 

R. H. Cunningham Pty Ltd 105 

Decca 95 

Deltch Bros 124 

Directorate of Recruiting, Navy 46 

EA Hi-FI-Stereo Annual 35 

Edge Electrix 123 

Electronics Correspondence School 82 

Elmeasco Instruments Pty Ltd 56 

Fairchild Australia Pty Ltd 20 

Ferguson Transformers Pty Ltd 56 

Richard Foot (Aust) Pty Ltd 97 

General Accessories Ltd 44 

Goldring Eng (A'sia) Pty Ltd 30 

Simon Gray Pty Ltd 6,38,40,90,91 

G.S. Printed Circuits 41 

Ham Radio Suppliers 103 

Hawker Siddeley Electronics Ltd 33,57, 109 

Heating Systems Pty Ltd 27 

Hewlett-Packard Aust Pty Ltd 18 

Imported Components 122 

Instrol Hi-Fi Centre 12 

International Combustion 38 

International Correspondence Schools 48 

International Dynamics (Agencies) Pty Ltd 86,96,99 

IR H Components Pty Ltd 117 


Jacoby Kempthorne Pty Ltd Inside front cover, 84 


Jacoby, Mitchel I & Co Pty Ltd 68,88 

JH Reproducers Co 98 

Kitsets Australia Pty Ltd 78 

Lafayette Electronics 127 

Lanthur Electronics 81 

Leroya Industries Pty Ltd 102 

AAagnetic Sound Industries 101 

Manufacturers Special Products Pty Ltd 60 

Marconi School of Wireless 61 

Market Place )26 

McGills Newsagency Pty Ltd 116 

F. MIhai 126 

Modern Electronics 114 

National Radio Supplies 108 

Noyes Bros Pty Ltd 54 

Philips Industries Ltd 2 

Plessey Ducon Pty Ltd 16,72 

Plessey Rola Pty Ltd 92 


Radio Despatch Service 71 

Radio House Pty Ltd 118 

RCS Radio Pty Ltd 112 

Recorded Music Salon 87 

H. Rowe & Co Pty Ltd 106 

Sato Parts Co Ltd 4 / 

Schober Organs 127 

Scientific Electronics Pty Ltd 109 

Sound House Pty Ltd 127 

Stotts Tech Correspondence College 67,104 

Sulco Pty Ltd 121 

T 8. M Electronics 82 

Technical Book & Magazine Co Pty Ltd 117 

Thorn Electrical 27 

Bill Turnbull 126 

Union Carbide Australia Ltd 22 

United Radio Distributors 49 

University Graham Inst Pty Ltd 74 

Warburton Frank! Pty Ltd 42 

Watkin Wynne Pty Ltd 51 

Wayne Communication Electronics 125 

Weston Electronics Pty Ltd 57 

Willis Trading Co 123 

Wireless Institute of Australia (NSW) 115 

Wonder Wool Pty Ltd 87 

World Record Club 25 

Zephyr Products Pty Ltd 76,112,126 
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S be first 
over the line 
with BASF 
Olympia Cassettes 


Keep 1972 on record with BASF Olympia Cassettes. 



With the 20th Olympiad being held in 
Munich, Germany, BASF has a specially 
designed souvenir pack for collectors. 

The brightly coloured pack features the 
famous Olympic rings, together with the 
special Munich symbol. Only BASF has the 
Olympia pack. Only BASF has the LH 
guarantee—Low noise and High output— 
to faithfully reproduce the sounds of 72 
when the Munich Olympics are part of 
history. 

By the way—ask your retailer 
for your FREE Olympic key ring. 


Limited Number 
of these 

coliector’s packs. 


GET YOUR 
FREE OLYMPIC 
KEYRING! 



BASF Australian Distributors; 

Maurice Chapman & Company Pty Ltd 

276 Castlereagh Street, Sydney NSW 
146 Burwood Road, Hawthorn Vit 

BA2042 
























ENROL 
RECEIVE 
THE RENEFIT 
OF COLOR 
T.V TUITION 



AUSTRALIA’S 

ESTABLISHED 

ELECTRONICS COLLEGE 


THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD. 


• ESTABLISHED OVER 40 YEARS 

• OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-GLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH SPECIAL PRAC¬ 
TICAL HOME-TRAINING KITS 


Mail Coupon 

NOW • You are invited to mail the coupon below which can be your first step towards securing 

a job or business of your own with good prospects, security and big money. A.R.T.C. will mail to you by 
return, at no obligation to you the big free booklet: "Careers In Radio and Television". This booklet will 
show you definite steps you can take for a better job, how you can succeed in life. Post the coupon, phone 
or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E.S.&A. BANK BUILDING 

Cnr. Broadway and City Road, Sydney. 
(0pp. Grace Bros). Phone 211-4244 (3 lines) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free 
booklet, “Careers In Radio, TV and Electronics.” 

NAME. 

ADDRESS..-. 


.E2G8 
































